
SURGERY 

A. Monthly Journal Devoted to the Art 
and Science of Surgery 


ALTON OCB8NEB 
New Ottom 


OW*N U TV AN OES 8TEKN 
Minneapolis 


Associate Editor 

ALTRED BLALOCK 
Baltimore 


Advisory Council 

Donald C Balfour, Rochester Minn. WILLIAM E. GALLIC Toronto 

Vilray P Blair St. Louie Evarts A- Grahau st. Louis 

Barnet BrookB Nashville Howard C Naytzioxr Sen Francisco 

Elliott C Cutler Boston Harvey B Stone Baltimore 

Allen O Whittle New York 


Editorial Board 


Frederick A. coller, Ann Arbor 
Edward D Churchill Boston 
VERNON C DAT1D ChlCRCQ 
Lester R. Draoktedt Chtesro 
Ralph K. Qiiormlby Roches er & 
roscoe R. Graham Toronto 
Samuel C. HARYET New Haven 
FRANK HINMAN San Francisco 


WlLUAU F RlENHOfT JB. ! 


EMIL* F Holman San Francisco 
Edwin P Lehman University Va. 
Frank L. meleney New York 
Jo in J Morton Rochester N Y 
Thomas G Ore Kansas city Kan. 
Georor T Pack. New York 
Wilder G PRvniiD Montreal 
IsiDOR S Rayd n Philadelphia 


Aonm 22 

icn-DfcFMin r 1943 j, 


ST LOUIS 

THE C. \ XlOSBl COMP \ W 

1<*I 




SURGERY 







/OPTwqht, 1947, bt Tae C \ Mosbt Coupans 
(All right* reset red) 


Printed in the 
United States of America 


Put* of 

The C V llotby C<rmpo< 
St Lorn* 



CH AUDI RUN V.’sD VUNSFIIP 


ANATOMIC VARIATIONS OF \ VCUS N I RVFS 


just Ih. 1 ow the lung root to the mid portion of the gastric fundus Transthoracic 
\ agotomy is at present being used more widely than the tiansabdommal ap 
preach, although Dragstedt and his co workers have had wide experience with 
both approaches There is still some question ns to whether or not the ab 
dominal appioach offers the same opportunitj of accomplishing complete bilat 
cral vagus neurectomy which is offered by the transthoracic route 

The literature adequately presents the experimental and clinical data 
which line lid to tlic piesuit acceptance of this procedure as an important new 
treatment of peptic ulcer b\ mans of the nation s leading surgeons The tech 
iiiqno of the operation reports of the immediate results following the proci 
dure Tud interpretations of the possible phvsiologie mechanics involved ire to 
be found in the litcrituic but it is worthy of note that there is n decided 
sexrevtv of inatouil on anatomic descriptions of the signs nerves and then 
branches between the leu Is of the mam stem bronchi and the diaphragm Tew 
ln\e pointed out the rather striking variations of the vagus nerves m the imme 
elute supridiaphngmatic levels That these variations do occur is a definite 
f ict and tint thev mav be of sufficient magnitude to cause failure m accomplish 
mg complete vagotomies in some eases must be recognized Dragstedt has 
pointed out the importance of sectioning the vagi immediately above the dia 
phrigni when transthoracic approach is used and lias mentioned the necessitv 
of div uling all of the fillers coursing to the stomach He has further pointed 
out the fact tint anitonuc vamtions arc to 1>e found in some cases After our 
worl was well undu way we horned that Fdwin M Miller* m discussing a 
paper presented hi Moicr and assoeiites'* at a meeting of the Central Surgical 
Association in I ebruarv 1946 state d that great variations m the distribution 
of the hi me lies of the vagus nerves at the supr uhaphragmatic levels were found 
m dissections of a number of cadivers and he presented lantern slides jlhis 
t riling some of the lintoinic variations which ho had obscucd Some weeks 
piior to the completion of our work wc received word of the presentation of a 
piper entitled Anatomic Distribution of the % agus Nerves at the Lower Fnd 
of the Fsophigus ill Helition to t»«istnc Ncureotoim for l leers ’ It was pre 
sented In W nltmau 11 liters at a nicotine of the Western Surgical Association 
in December 1946 inel re pre sented the work of W niters Ilraellcy Small and 
Wilson* The work has not as vet Ikhii published and wc do not know the 
details Of their obsemt urns but fretu word received thov found distinct varn 
hems m tlm elistnlmtion of the vagus nerves at the supradiaphragmatic fcveLs 
and m some rises thev were sufficiuith variable to l»e of Oemsiele r d Ic chnicd 
significance 

Anatomic el. scnptieins of the course of the vagus nines are to be found 
m stan dard aU vtewnv texts but these desenpti >ns lack minute and accurate dt 
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and reported lower a\fri„e mid curves thin thosi on which j -irtial gastrectomy 
alone »is performed \\ einstem and assoe i ites ,,> stii lie 1 the liohavior of three 
t>pe& of gastric pouches m dogs the llcidcnhain pouch with no \ igus inner 
'Mion the Pa\lo\ pouch with onlj a small percentage of the \a"us fibers m 
tact and a vagal pouch in ninth priettcallv ill \ n us fillers weic unsevered 
Their experiments showed essentially the same acidity curves for all tjpes of 
pouches in response to the ingestion of food hut when a stimulus was uscl 
yyhieh operated through the central nervous system the innervated pouches re 
sponded with acidity curves which weie high while the notunnen ated Holden 
ham pouch did not res]>ond at all Weinstein and lits co workers pointed out 
the importance of complete yagotoim recommended transthoracic approach 
rather than abdominal and stressed the great tcchmc ll difficulty of j erforming 
a complete vagotomv 

‘since 1943 when Dragstedt and Owens" reported impruyeinent in three 
cases of peptic ulcer following bilateral supradiaphragmatic vagotomies there 
has been a steady increase in the numbers of patients on whom this operation 
lias been performed with good immediate results This fact ls distinctly evident 
from the reports of Dragstedt and his eo-yvorkers at the Liuversitj of Chicago 
and from the reports of Gnmson "Moore and others " 11 Vlthnugh it is pen 
orally agreed that the procedure is not the final answer to the treatment of 
peptic ulcer the results are decidedly encouraging and the operation is obviously 
usefnl in many selected cases partieularlv young patients with no serious steno- 
sis hemorrhage hvpcrmotilitv or hypersecretion and in those who have been 
resistant to medical treatment Postoperative complications have been rurch 
reported although the gastric atom which follows vagotomy in some cases must 
yet be fully evaluated In the vast majority of the rases there has boon carh 
decrease m the \olume and acidity of the gastric secretions a decrease in the 
gastric motilitv and a prompt and dramatic relief of nicer pain following 
v a go tom y 

The operation as it is generally performed today is essentially the same 
in most hands Bv a transthoracic aj proach through the lid of the left eighth 
or ninth tab the pleura over the posterior mediastinum is incised the supra 
diaphragmatic portion of the esophagus mobilized and the intern r and pos 
tenor vagus nerves immediitelv above the level of the diaphragm are loutcd 
mobilized and divided \ segment of the proxiiinl portions of eieh of the 
nerves is removed and the remaining proximal ends ire sutured to the postin >r 
pleura outside of their normal pathways to cxelwle tie possibility of eirlv 
regeneration The techm |ue dcstnlieil bv Gnmson and asse* laics is to ills 
sect the nerve tninks for a distance of almiit 10 or 12 cm above the iliai hrajm 
and at this level ligate an 1 divide them Traction is tl en put on the distal 
segments and the nerves nre tml and divided at the lev<! of the dnihragm 
the tied ends retracting Is low the diaphragm It is thought that the defect 
in the vagus nerves lessens or promts late functional in rve rp r .mentii n with 
out transplanting the nerves ns has l>cm mi jested 1>\ Uri-Midt Mm re an I 
his co-workers*'* opern J tl e diaphragm an 1 resitted a j>orti n of eieh nerve from 
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just below the lung root to the mid portion of the gastric fundus Tunsthoracie 
vagotomy is at present being used more widely than the tiansibdominal ap 
proaeli although Dragstedt and his coworkeis hue had wide experience with 
both approaches There w still some question as to whether or not the ah 
dominal approach offers the same opportunity of accomplishing complete bilat 
eral vagus neurectomy which is offered by the transthoracic route 

The literature adequately presents the experimental and clinical data 
which have led to the present acceptance of this procedure as an important new 
treatment of peptic ulcer 1 y many of the nation s leading surgeons The tech 
mque of the operation reports of the immediate results following the proce 
dure and interpretations of the possible physiologic mechanics involved are to 
he found in the literature but it is worthy of note that there is a decided 
scarcity of material on anatomic descriptions of the vagus nerves and then 
brancht s between the levels of the main stem bronchi and the diaphragm Tew 
have pointed out the rather striking variations of the vagus nerves in the imme 
diate supradiaphragmatic levels That these variations do occur is a definite 
fact and that they may hi of sufficient magnitude to cause failure in accomplish 
ing complete vagotomies in some coses must be recognized Dragstedt has 
pointed out the importance of sectioning the vagi immediatelv above the dia 
phrogm when transthoracic approach is used and has mentioned the necessitv 
of dividing all of the fibers coursing to the stomach He has further pointed 
out the fact that anatomic vaiiat ons are to be found in some oasis After our 
woil vias well under wry we learned that Edwin M "Miller* in discussing i 
paper presented by Storer and associates 4 at a meeting of the Central Surgical 
Vssociation m February 1946 stated that great sanations in the distribution 
of tl o branches of the vagus nerves at the supradiaphragmatic levels were found 
in dissections of i number of cadavers and 1 e presented lantern slides illus 
tratmg some of the anatomic variations which he had observed Some weeks 
pnoi to tl e completion of our walk we received word of the presentation of a 
1 aper entitled Vnatomic Distribution of the Vagus Nerves at the Lower End 
of the Esophagus in Rehtion to fiastnc Aeurcetomy ior Ul< ers It was pre 
sented by V altman V alters at a meeting of the \\ cstern Surgical Association 
in December 1946 and represented the work of Valters Bradley Small and 
Wilson* The work has not as yet been published and we do not know the 
details of their observations bat from word received they found distinct vana 
tions in the distribution of the vagus nerves at the supradiaphragmatic levels 
md m some esses thev were siffieiently variable to be of considerable clinical 
significance 


Anatomic descriptions of the course of the vagus nerves are to bo found 
i stan dard mntomv texts bit these descriptions lack minute and accurate de 

n _ 'Since theconpletoi _ 
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I ids of the iirnn nt Dm If 1 cJs just mentioned Baptist?” presented arj excellent 
anil ilctaikd description of dissections of tin? vigi in vertebrates in winch cats 
weic the mimnnlian representatives The course of the vagus nerves from 
the hilar level to the stomach which wo hfrevvith present is based on text mite 
ml,* 3 ** Riptisti s finding and auronn obst notions (Fig 6) The cage pas* 
oiiul id is smile tiunks atom eithf i side of tin traolu i the n dorsal to the main 
stim bronchi it wliifh level thev give off plcuropulinomrv tracheobronchial 
md visfiilji fibers The rcsjKctnc none trunks then course medialh to cither 
mterolati rj] aspect of flu < soph igus md at the level immediate! v be Jon the 
hronfhi each neivt divides into anterior and postciior bnnehes the anterior 
branches of eifli nervi joining to form the anterior f'soydngcal plexus and the 
posterior hr indies joining to foini the postenor esophageal plexus a pen 
oral i tile it mav be said tbit the major yurt of tJic anterior esophageal plexus 
consists of fibers from the left tunc and the major yurt of the yiosfcnor plexus 
f ousists of fibers fiorn tlie right nerve Numerous fibers are Riven off from 
both inti i ioi md yvostenor y lexuses which ent« r the esophagus and we ohsened 
imnj fibers derived from the anterior plexus which entered the pericardium 
it virions levels In addition to the pericardial and esophageal branches the 
jdexuses iIsorivi off pluuopulmotian md viseuhr filters In the descriptions 
of the entirse and general character of th« none* at tin so levels which we have 
found the gist no divisions of the v igi ate n ported is single tnmks one the 
left oi anten ir neive md the othii the right or posterior nerve The anterior 
nerve is dtstiilxd as fonrsing along the aiitero h ft literal isyvcct and the pos 
tfrior mm along the yiostcro-riglit littral asyieet of the lower (SoyiliagiW to the 
diaphragm it winch kvel thev piss through the Inatus md ate distributed to 
the stool ifh tlx nntilior supplving the interior asy ect ami the ymstenor nerve 
Mipphing tin postfimr aspect of the stomach In contradistinction to this we 
found rather marked vitiations m the an itomie npp»armf< of the gastric divi 
sions of the vagi in mam ea-s<s details of whuh will nyijienr elsewhere in this 
presentation We. found tint t/ierc m in all eases an interior or left nerve 
trunk or nc.m eomydex md i Josterior oi right nine trunk or nerve romyilex 
formed nspcetivclv from the interior and ymsienor esoydiigeal jdexuses The 
a lit prior courses dong the cs lyilngus on its antcio left lateral nsynct the nine 
or nerves v living in location m roost i ises from the anterior midline to a 
yomt just medial to the Hue lift litiril ymsition and the yxistcrior < nurse s along 
the right postc io-I iti i il iisyxet of the csoj hn„us van mg in location in most 
eises from the (Misti rior mi Mine to i yxiint just mcdnl and p*»f<rior to the 
true right litiril positi n The interior and ywstcfnr nerves or com plftes 
then piss t hi oiigh the hunts and divide into branches Mime of which mipph 
resyieetnelv tin proxim il yorti ns of the anterior and |Hi-te'ri >r isj < < u of the 
stom sell md snmi of wlueh < nurse 1 o the | roxurial ynrt of the lesser curvature 
where thev ani-stomese and f e ntniue dMilIv il mg the lev*er rurvature minv of 
the fiUrs c nursing within tht fit and fa' n of the *. istr >1 «J atm ligiment 
I rom lure file, rs ire given off at regular internals which course downward 
it right onjes tei the leva r run itnre and sijy.y I« the anterior and 


mem 
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posterior portions of the stomach The distribution of the vagus fibers to the 
stomach as descnbed here is of importance in that it explains for the most pait 
the earls failures m accomplishing complete signs sections It was preuouslj 
thought that the interioi and posterior gastric nerves were distributed over 
the gastric walls ind the fact that the nenes course through the gastrohepatic 
ligament at the lesser eunatuic and along this course give off branches to 
the anterior and posterior gastric surf ices was not taken into account Be 
cause of this fact the enrly transabdominal vagotomies were incomplete inns 
much as complete vagal continuity was not interrupted the fibers coursing 
through the gastrohepatic ligament haung licen left intact This point has 
recently been mentioned hi Dragstedt*® and our dissections substantiate bis 
obsen at ions 

For the studs and analsm herewith presented fifty esophagi* were re 
mosed at necrojss the specimens including the lower trachea main stem 
bronchi and a portion or all of the stomach in as many eases as was possible 
V few specimens obtuned eaih in the course of the work were studied and 
dissected in the fresh state but it was later considered advisable to complete 
the studies on fixed specimens inasmuch os more accurate evaluation of all fibeis 
could thereby be made The ages of patients from which specimens were 
removed range 1 from 2 to 80 Mai's and the ratio of males to females was 
approximate!} equal Bod} sizes wen of course variably u presented and there 
was no apparent rtl itionslup between bodv sizes and the sizes and character 
of the nerves The course of the vagi from the level of the primarv bronchi 
to the stomach was studied general stiuctuic of the so called esophageal plex 
uses was noted and the general relationship of the nerves to the stomach was 
examuud in a number of specimens but special emphasis was placed on the 
study of variations m appeaionce formation and distribution of the gastric 
divisions of tin vagi which form from the anterior and posterior esophageal 
plixuscs and course to the stomach through the esophageal hiatus 

For purjoscs of simplification a classification was decided upon which 
would cnalle us to place the specimens studied into classes based on certain 
majoi anatomic variations of the gastric divisions of the vagus nerves at the 
supradliplingmitir levels The classification is as follows 

I b tuple oi Inw paffm i in which a single primary trunk forms from 
the intei irar and posterior esophageal plexuses forming therein the so-called 
left or anterior and the light or posterior nerves and entering the hiatus as 
single trunks The classifii ation of the specimens is based on the general char 
aeter of the nerve or nerve complex between the levels of the esophageal plexus 
and the upper level of the diaphragm (Figs 1 2 and 3) 

II fnfmnfdt itc pattern ,n which a pnmarj trunk forms from the 

anterior and/oi the posterior csjphagoal plexus or plexuses but divides into 
two or more secondary nerve tnuvl s before entering the hiatus in their course 
to the stomach (frigs 4 and 5) 
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HI Compter pattern, m which two or mote ptirauri trunks foirn trom the 
anterior alul/or the posterior esophageal plexus 01 plexuses before entering the 
esophageal hiatus in. their com sc to the stomach regardless of the number or 
character of the seconds r\ ner\t trunkf, (Figs 6 to 10) 

In placing the specimen in anj part of the classification, inasmuch as the 
antenor and posterior nene complexes ma\ differ in class, the classification is 
made on the basis of the more complicated of the two nene complexes 

Table I shows the classifications into which the \arious specimens wcic 
placed, the number and jicicentage of specimens which had antcrioi ami pos 
tcuor nerse trunks or uerse complexes of the same t\pe, the number ,md per 
ccntagc of nerves at the lmmcdutelv supradiaphragmatic le\els which weic in 
‘normal’ positions those which were found in “abnormal ’ positions and those 


Classification of specimens 
Pattern I (Simple) 
Pattern TI (Intermelntc) 
Pattern III (Complex) 


Specimens having anterior i 

complexes of tt e 
Pattern I 
Pattern II 
Pattern III 


options of tip gastue nerves or nnvt complexes 
Interior (left) nerve or comjlex 
Normal position* 

Abnorn al p ixition* 

Comploxe* one fiber of vvl nil n out of tl e norma! position 
Posterior (right) nerve or complex 
Normal poxition 
Abnormal p «ition 

roni[ Icxpx one liber of wjjch is out of the normal position 

irons morphology of nevxe trunh'* immediately above diaphragm 
Ovat 
Flat 
Pounl 


e fibers below the e^optw-^eal 


cvels of the lower limits of the nnten w’nnd po tenor esophageal 
Under°l o 'cm n ' Pn,Ur< ' 1 fr ° m 1,le l er lc ' ri of «be diaphragm 

1 0 to 2 0 cm 

2 0 to 3 tl cm 


text. 
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which presented fibers of the nerve complexes which were in ‘abnormal ’ posi 
tions The table also indicates the number and percentage of nerv e fibers which 
presented certain morphologic elniactenstics the numbers and percentages of 
nene fibers which were in various ranges in legaid to then width at the tipper 
let el of the diaphragm the numbers of the fibers which were prominent mod 
eratelv prominent or obscure m ajpearance inti to palpation Finally, it 
presents figures indicating at what lctels abotc the diaphragm the anterior and 
posterior esophageal plexuses terminate and form the gastric ditisions of the 
vagus nerves 

From the amljsis of the material it can be concluded that a distinct 


majontj of the gastric divisions of the \ ngi are of i simple pattern with a 
single trunk representing the left or antenor nerve and a single trunk repre 
senting the right or posterior nerve In our senes thirtj specimens or 60 
per cent were placed m this classification Relatively few specimens fell into 
the intermediate classification Eight specimens or 16 per cent were of this 
pattern in which single trunks were formed from the antenor and/or the 
posterior esophageal plexuses but presented two or more secondary tranks 
which formed from the primarv trank befoie entering the esophageal hiatus 
Twelve or 24 per cent of the specimens were of the complex pattern in which 
there was more than one pnmarj trank foimed from the anterior and/or the 
posterior esophageal plexuses These figures suggest that a distinct majontv 
of the cases encountered should present single gastric nerves whieli lack an 
immediately supradiaphragmatic complex and consequent^ present no technical 
difficulty in accomplishing a complete bilateral vagus neurectomj The few 
intermediate tjpes which one encounters should involve somewhat greater 
teehmixl difficulty in that the operator should attempt to locate the pnmarj 
trunk of the complex and division should be made nt this point If this is not 
done and division is attempted above or 1 elow this level one becomes involved 
in the fibers which mike up a part of tl e complex esophageal plexus or in the 
multiple secondarj trunks which enter the hiatus One is thus confronted with 
the potential danger of incomplete division of all of the fibers coursing to the 
stomach Inasmuch as this pattern does not occur in great numbers and since 
with care m choosing the proper level for division complete neurectomj should 
be accomplished one need have little fear of operative failure However 
recognition of the fact that this pattern docs occasionallj occur is important 
The fact that twelve or 24 per cent of the specimens were of the complex 
pattern should be taken seriouslv a knowledge of tl ese anatomic variations 
is essential and the clinical importance of the occurrence of these multiple 
primarv trunk patterns should be recognized 


Trom Tattle I it max lie noted that exeept [or tl.c specimens »hlc!i Mere 
pined ... the simple or lns.e sroup the antenor ,„d posterior „ hlch 

potnrtlh of tb. .« Upe most eases eneountered Mould present antenor and 
p istenor tune ~Ptples.es «lueh differ m pattern Onlj t«o specimen, of the 
interned, ate and eon, pies groups piesented complexes of the same txpc 
" h “ l “ n «* »« eommon location of the 

° r ""' l h " b ”' >« be M ithm an area 
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duphrigm between the interior miclhnc inti a point just anterior and media! 
to the tiue lift literal position for the lift none, and between the posterior 
tnidlim ind a i»mt just jmsterior and mednl to the true right lateral position 
foi the right none This* positions we have designated as normal and fibers 
of the gistne divisions of the vagi which hive hern found located outside of 
these <ii< is ve hi i design Hid ahnormil in position Of the anterior nerves 
or neivi complc <s examined fnrtv fom or hS per tent were found in the 
so call id noi mil position and onlv six or 12 pir cent of the specimens were 
in ahnonnil positions Of the posterior nerves or nerve complexes fortv-one, 
or 82 pet cult wen in noimil position, ind nine or If? per cent were in 
dm oi mil positions Of tin |>ostenor nerves three specimens presented com 




plexis winch wen in noinnl position hut each with a single fiber which was 
m an abnormal position It is gratifving to note tint the interior and posterior 
gastnc nerves usuallv aic found within fairlv limited an is However since 
then an occasional variations in thin locations and snue there ire rather 
marked differences in the sms of the nerves virrn of which ire quite obscure 
one must rceogmre the f ict lint some filurs miv le overlooke 1 at the time of 
vagotomv and an incomplete division Jesuit 

As fir as the gross me rphologi of the nerve fil ers is concerned ninetv two 
or 73 per cent were ovil in shaj* and thirtj four or 27 jer cent were flat 
or nblKiulike None of the nines appe md is round fibers Ham of the flat 
fibers would hi difficult to pdpiti and i few of tliesi would !e difficult to see 
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at operation as is indicated later m the discussion of the number and per 
centage of obscure fibers noted in the series 

From the figures indicating the widths of fibers at the upper level of the 
diaphragm it may be seen tl at 52 3 per cent of the fibers vv ere from 0 2 to 0 35 
cm and 33 5 per cent were relativ clj large ranging from 0 4 to 06 cm in 
width Only 103 per cent weie under 015 cm and 3 9 per cent were over 



Of the fibers essminct] cightj eight or 70 per rent Mere considered d.s 
tinctlj promment oml should l.ore been easilj polpated and s.suahzed «t 
operation tuent, one or 10 per cent Mere moderated prominent but should 
hare been csstl, demons! ratio Scscnteen or 14 per rent Mere eons.de, ed 
*go7m, ° h “ d bC s ' , '' 5h, fOT Mmulouslj at the time of 

The lev cl of the lo ver limits of the anterior „ 4 
uses toned from 0 2 to C 7 ™ shot o VheCper le e, T hT T r,< " 
cent were from 1 0 to 3 0 cm 17 i er eent from uA d ai>hra&m 09 P cr 
cent were at higher levels from 4 0 to 6 r . cm if to 4 0 cm and Mil* 9 per 
m •* u to b o em It is important to hav e some idea 
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diu| In i„>ni l>it\u<» the mtitmr nndliru mil a point just anterior and medial 
to tlx tun lift litiril position for tin lift nine and between the posterior 
tmdline iml i point just posterior anil nicdiil to the true right lateral position 
fm tin tight m im 1 lust | ositions \m Imc designated as normal and filers 
of tin pislin divisions of the \ i_i vvhieli line leeii found located outsileof 
tlusi mins \u hi i di sign it id llmormnl in position Of the anterior nerves 
or in rvi (oinpli is (Mniimd fortv foul, or ^8 per rent were found in the 
somlhd mi Inal pisition nnd otilv six oi 12 jm r rent of the specimens were 
III nhiioini il | ositions Of tin jHvstmor nerves or nene romplexes forti-one 
in 82 pi i cult Min m not in i] position nnd huh or 18 percent were in 
a hum iiini | ositions Of tin {>ostiiioi nines, three specimens presented coin 
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at operation as is indicated later in the discussion of the number and per 
eentage of obscure fibers note 1 in the senes 

From the figures indicating the widths of fibers at the upper le\el of the 
diaphragm it may be seen that 52 3 per cent of the fibers were from 0 2 to 0 35 
cm and 33 5 per cent were relatively large ranging from 0 4 to 06 cm in 
width Only 10 3 per cent w ere under 0 15 cm and 3 9 per cent were ov er 
0 8 cm in width 



Of the fibers caammed etghlj e.gl.t or 70 per rent cotis.dered dts 
tmeth prominent and should hate teen eas.lt palpated and tantalized at 

s re„c nr* — 1 but shou,d 

" o "'" *"• ™ - - -s - — 3 

T1 c lev el of tl c lower limits of the 'interior -iml 
uses 'and from 02 to 6 5 cm above the upper level 2^"? T P Q? ° a P, ° X 
cent ttere from 10 to 10 cm 17 i er cent from o o', ‘ j J' dla,,1, ™« !m 03 Per 
cent were at higher levels from 4 0 to G r > cm Tt to 4 0 om a «d only 9 p c r 
•* u io u o cm It , s important to liav e some idea 


SURGERY IN RADIATION INJURY OF THE STOMACH 
Ralph F Booths, M D ,* and Irving B Brick, II D ,t 'Wasud-gtov, D C 

INTRODUCTION 

7N A pretious report 1 on radiation effects on the human stomach, it was pointed 
1 pointed out that very little is known relative to the effects of radiation on the 
human stomach In the few human cases that have been reported* * in the 
literature concerning radiation injur} to the stomach, the radiation injury 
occurred in stomach infiltrated with tumor where destruction of the tumor tissue 
was primarily responsible In thc-e cases, ulcer and perforation were reported 
following radiation However, little can be learned about the clinical course 
and the laborator} studies in these patients who had radiation lesions of the 
stomach The complicating factor of the pathologic lesions existing in the 
stomach prior to reeenmg radiation docs not lend itself easily to an analogs m h 
the experimental animal studies 

Various animals hn\c been used to demonstrate the effect of radiation on 
the stomach Engefstad* found distinct changes in the stomachs of rabbits after 
roentgen irradiation A dose of 1,500 r or more regularly produced ulcera 
tions in the stomach coming on in the second to fourth week after radiation 
Perforation was noted to hue occurred frequently and in a feu eases ton 
s d-i nhl - ' 1 cnoril *i"c from t! c ulcers was noted If the animals lned more than 
t\ o «o t “ce mnt s after ’ad ntion, the ulcer showed a tendency toward healing 
n nl enithclirntion Iluepcr and PeCanajal Torero 5 administered radiation in 
dosc 3 of 300 r up to a total of C 000 r to the stomach of dogs and within four 
i cel s produced marked loss in bod 3 weight, a moderate to seiere anemia and 
pcifoiatmg gastric ulcers Another scries of dogs that received a total of JS7a r 
u cn mci a twenti fi,e week period did not rcieal any abnormal significant 
'to 1 id lustologic changes of the internal organs 

We liax e been nble to observe cases of massn e irradiation to the epigastric 
n ra in patients in whom there was no gastric paiholoin or Jnstors of prcuous 
"istto ntcstinal disease AH these patients were reccning radiation for meta 
static retroperitoneal lvmph nodes from testicular tumors or for prophylactic 
ticatment of the retroperitoneal Ijmph nodes which are the first in the c'ara of 
metastasis from testicular tumor All these patients had no prcuous history or 
symptomatology that could be remotely connected with the stomach and the 
icsults obtained in the treatment of their primary diseases ha\e afforded co 
incidentally, a human analogy to and confirmation of the experimental animal 
work on the irradiation of stomachs 


MITEKI1L 


As pointed out in a prewous paper,* complications that required surgery 
were noted in two eases Since that time four other patients haic had gastric 
surgery and m this paper we are presenting this senes of cases Tn Table I w 
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listed an outline of the data m this senes Specimens obtained at operation m 
these necessary surgical procedures have added a great deal of information to 
the pathologic studies of these stomachs Surgery in cases of a similar nature 
has not Iren previously reported elsewhere 


Table l 



DOSAGE IN E AT 
LEVEL or D, 

\ND DAYS 10 
COMPUTE 

PVhTIAL CAS 
TTCCTOMY DONE 
DAYS AFTER 
r MPLETIOY 

RADI ATI >\ 

OlEKATIVE HNDlNLla 

r 1 0 

6 »«0 r 32 

05 

Perforation of a 1 cm nicer on pos 
tenor wall of antrum (Fig 1) 

S Tr 

5 880 r iw 44 

Ido 

T1 lckened mucosa submucosal ec 
cbvmosia, and generalized petechial 
hemorrhages of gastric mucosa 
(F.g 2) 

3 II 

5 304 r in So 
dAja 

15t 

Ulrer _ cm in diameter and 2 mm 
teep proximal to the pvlorie ring 
found Mucosa contained petechial 
Iiemoriluges (Fig 3) 

4 r 

i 105 * in 49 
dave 

190 

1 rforated ulcer 2 cm va diameter 
found on the posterior antral wall 

a i< 

5 090 r in 54 
days 

180 

On the po tenor " ill and involving 
the pylonc ring a slmrply .lemar 
catel ulcer 1^. em in U anieter 
was fount (Fig 5) 

0 Ty 

4 800 r in 53 
days 


Pentomti® resulting from subacute 
perforat on mtl abscess formation 
of a 3 bv 1 by 2 eni irregularly 
triangulir ul et in the antrutu 


In the first three eases reported, surgery was done as a life saving measure 
in the treatment of gastric hemorrhage which occurred as a complication of 
radiation injury The first case led ns to the awareness that such a complication 
could occur since no pievious similar case has l>etn reported m the liteiature 
"With tins awareness m mind, careful observation of other patients who had 
gastric induction injury led to more prompt surgeiv irv the second and third 
cases In the list three oases reported, the indication w is intractable pain which 
had not been allev lated by a rather length' trial of a rigid medical regime, sum 
lar to that for peptic ulcer Unfortunate]' several of thev patients had other 
complications v Inch were noted at the tune of operation particularly small 
intestinal radiation mjurv W'e now have several cases which have shown 
ulceration by \ rav and gastioseopieallv and which have been tieated on a medi 
cal regime with .illeviation of svmptoms and a betterment of the general condi 
tion which has led »w to select onlv the most severe eases for surgery The ap 
parent progressiv eness of the svmptoms and the pathologic condition of the 
stomachs has led us to the iieluf that some of these patients ijuiy eventually re 
quire gastric surgery 

Intensive study of the radiation do-ses and the tolerance of the stomach and 
other oirnm of the (tastromtcstmil tract in human lieinsm is non in the process 
of com pletion • In the scries that is tane follows] !,<,« there is oppirentls a 
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SURGER\ IN RADIATION INJURY OP THE ST05IACH 
Ralph P Bowers, M D ,* and Irving B Brick, M D Washington, D C 

INTRODUCTION 

I lN A previous report 1 on radiation effects on the human stomach, it was pointed 
pointed out that very little is known relative to the effects of radiation on the 
human stomach In the few human cases that have been, reported’ * in the 
literature concerning radiation injury to the stomach the radiation injury 
occurred in stomach infiltrated with tumor where destruction of the tumor tissue 
was primarily responsible In these eases, ulcer and perforation were reported 
following radiation However, little can be learned about the clinical course 
and the laboratorv studies in these patients who had radiation lesions of the 
stomach The complicating factor of the pathologic lesions existing in the 
stomach prior to receiving radiation does not lend jtself easily to an analog} vn h 
the experimental animal studies 

Various animals hive been used to demonstrate the effect of radiation on 
the stomach Engelstad* found distinct changes jn the stomachs of rabbits after 
roentgen irradiation A dose of 1 500 r or m 0 re regularly produced ulcera 
tions in the stomach coming on in the second to fourth vv eek after radiation 
Perforation Mas noted to have occurred frequently and in a few cases eon 
s. d°rihh hcmorrl i"0 from t> e ulcers was noted If the animals lived more than 
t' " ''i t "oc i nnt r after radiation the ulcer showed a tendency toward healing 
ml ei tholi7Ttion H neper and DeCarvajal Fotero 5 administered radiation in 
dose, of 300 r up to a total of 6 000 r to the stomach of dogs and within four 
v ceks produced marked loss in liody weight, a moderate to severe anemia and 
ncrfoi atmg gastric ulcers Another series of dogs that received a total of 4 8?<i r 
"i en ovci a twentv five week period did not reveal any abnormal significant 
"rn » nl hu.*ologic changes of the internal organs 

We have been able to observe cases of massive irradiation to the epigastric 
i*"’a in pitients in whom there was no gastric pathology or history of previous 
'-TStro ntestinal disease All these patients were receiving radiation for meta 
stit c retroperitoneal lymph nodes from testicular tumors or for proph} lactic 
t citment of the retroperitoneal lymph nodes which are the first in the c' am of 
metastasis from testicular tumor All these patients had no prev ious histor} or 
symptomatology that could be remotely connected with the stomach and the 
icshUs obtained in the treatment of their primary diseases have afforded co 
incidentally, a human analogy to and confirmation of the experimental animal 
work on the irradiation of stomaehs 
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As pointed out in a previous paper, 1 complications that required surgery 
were noted in two cases Since that time four other patients have had gastric 
sunken and m this paper we are presenting this senes of eases In Table I is 
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listed an outline of the data m this senes Specimens obtained at operation in 
these necessary surgical procedures haie added a great deal of information to 
the pathologic studies of these stomachs Surgery in cases of a similar nature 
has not been previously reported risen here 


Paste I 
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partial gas 
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COMPLETl \ OV 
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Ulcer 2 cm in 1 ameter ant 2 mm 
deep prox inal to the pyloric ring 
found Mucosa contained petechial 
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days 
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Perforated ulcer 2 cm in diameter 
found on the posterior antral wall 
(Fig 4) 

o 11 

009b r : 
days 

in 54 

1S9 

On the posterior win and involving 
the pyror c ring a si arply demar 
catel ulcer 1*/ cm in diameter 
wa« fount (F g 6) 

0 Tj 

4 800 r 
dais 
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Peritonitis resulting from subacute 
perforation xvitl abscess formation 
of a n by 3 b> 2 cm irregularly 
tiling ilar ulcer in tie antrum 


In the first three eases repoited surgerj nas done as a life saving measure 
m the treatment of gastric hemorrhage which occurred as a complication of 
radiation injur} The first ease led ns to the awareness that such a complication 
could occur since no previous similar cisc has been icported in the literature 
With this awareness in mind careful observation of other patients who had 
gastric radiation injur} led to more prompt surgetv in the second and third 
cases In the last three cases reported the indication was intractable pain which 
had not been allcv lated by a rather lengthv trial of a rigid medical regime simi 
lar to that for peptic ulcer Unfortunately several of these patients had other 
complications which were noted at the time of operation particularly small 
intestinal radiation injury We now have seieral cases which Ime shown 
ulceration by \ru and gnstroscopiealh and which have been treated on a modi 
cnl regime with alley lation of si mptoms and a betterment of the general condi 
tion which Ins led us to select only the most severe eases for surgery The ap 
parent progiessneness of the symptoms, and the pathologic condition of the 
stomachs has led us to the belief that some of these patients mar esentually re 
quire gastric surgery 

InteiYWye studs of the radiation doses and the tolerance of the stomach and 
oilier orpins of the BaJnnntratinal tract in humra heme is non m the process 
of com pletion • In the cries Ihu ,s hcm» follonnl here there ,s spparentlj a 
«™ wit- snM„„ cm »,a„ 
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' el T marked individual variation in tolerance to radiation Quite a few patients 
tilio have received r ),000 r or abo\e to the epigastric region at the lei el of the 
Seventh dorsal vertebra have had no gastrointestinal symptoms On the other 
hand, ulceration has hoen noted in patients with much less radiation The roent 
gen formula used in these eases was 1000 kilos olts, 3 milliampercs, filter 3 mm 
tungsten, and a focal skin distance of 70 or 100 cm , P8 to 40 r rcspeetnch , being 
delivered per mmutc 


CASE RFPORTS 

CASE 1 — C was 2> jears oil In March 1945, 1 e ilropj cl m oil tooler out ot an air 
jlane and in trying to get out of tie way, lie note] pn n , n Ins loft „l c anl left testi le 
At the time, lie felt as if someone In] Incited him there nml ol out one week later le not ced 
that the te«tirle was becoming hard and enlarged Because of the enlargement of the 
left testicle, the patient was hospitalized anl applications of ice parks were given Tier* 
soemed to tic a slight diminution in tie size of the testicle an I in July, 1943, le returned to 
lutr However, the te*tiele continue] to leeome enlarge 1, although no furtl er pain was notel 
He was again admitte] to the hosjitxl and after aspiration of the testis with negative labora 
tory results, he was transferred to Walter Reed General Hospital Intravenous pielogram-s 
nnl * ray studies of the ehest an! jtlvi* were negative The patient received ten 3t r»v treat 
ments from October 2 to October 1* for a total tumor do»e of 100(1 r It was estimated 
that there was at out 20 per rent reduction in sire and that the testicle felt softer than it had 
prior to raliation. On Oct 13,1945 ra heal orclu lectomv with rejection of the retroperitoneal 
nodes was clone A number of small nodes were remove! from the external iliac and lower 
portion of the aorta There was a large lined ovoid mass ][) cm long, 5 cm wide, and 3 cm 
deep plastcre 1 against the aorta in the midline and fated to tl c anterior surface of the vertel ral 
column The lower borler of this mass was at the level of the lower pole of the left kidnev 
anl extenled proximallj for a distance of 10 rm \t the mme time the testicle anl spermatic 
cord were removed Histologic stuly of the testicle revealed a teratoma with embryonal 
adenocarcinoma component, tie latter showing moderate to marked rn liation effect The 
large paraaortic noles were believel to be metastatic Irradiation was started anl the 
patient received twenty four x rav treatments from Oct .7 to Nov 20 1045 A tumor dose 
of 6 4o6 r in thirty two days was debverel over the left umbilical anl dor'olumbar portal* 
As a result of this intensive rnliatmn only ft n olerate tlr-t degree skin erythemn was noted 
5 ery little raliatiim sickness was experience 1 during this penol Tie patient wi * grants 1 
a thirty day furlough following completion of irradiation 


He was re admitte l to the ho*jital Jan 4 194*1 He stated that si out two week* pre 
viouslv, in the middle of December after leaving tie hospital, le experience! pain in the 
lower epigastrium, raliating to tie birk Plight relief wns notel after drinking ginger ale 
and orange juice At mgl t the jam was intermittent anl rather sharp No relationship to 
meals was noted No nielena or liomatemesi* lal been notel With the attacks of pain then 


was vomiting Plvsical examination was not remarks! le Because of the continuance of 
tie abdominal pain n gastrointestinal senes was obtsinel aal t! is slaved tie I repylon 
region ot the *toma<h to 1* lonstneted anl funnel si a| cl with partially fixed walls The 
rugae in this area were enormously enlarge! In the prepvlonc region near the pjforie salve 
a large ulcer was tl ought to be present Tie duodenum appeared normal- U this time 
the patient wa* transferred to tie gastrointestinal s»mrc nnl was placed on a blanl diet 
amihoiel, tincture of bcllalonn i anl phenol arb.tal Tie patient seemel to improve for the 
first two weeks, although sporadic pains were notel in He lower abdomen Tl ere was no 
vomitin'’ during the first -ciera! weeks on an ulcer refine, lut tie patient - »J t» Htc was 

nf TV1 mnrv , pit, mt 1—1 ™ - ■ Hr 
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paw. that lx«uL been described continued On Feb 25, 1946, the patient vomited approximately 
750 c e of bloody material and was given a transfusion because of impending shock The 
patient was placed on routine therapy for gastrointestinal hemorrhage \vith a modified Meulen 
grsuht diet and was comfortable until March 1, 1940, at which time lie vomited over 1,000 c c 
of bloodv material Stood pressure immediately thereattef was 6Cl/ o 0 and a transtnsion 
with 50fl cc of blood, which had been kept available on the ward, was immediately given 
Another guhlethal episode of vomiting occurred ten hours later, necessitating another trass 
fusion From this time forward, the patient was vomiting blood daily, necessitating daily 
transfusions of 500 to 1,000 cc of whole blood The situation appearel hopeless and it 
v. agreed that the only possibility of preventing death tram hemorrhage was by surgerv 
Two hours prior to operation of Match 5 the patient vomitel about 1 000 c <* of blood and 
with the transfusion continuing as he was brought to the operating room laparotomy was 
performed 



5 1 <C '** 11 ' -rerforal|on of an u,cer 4 cm tu diameter on the posterior nail of the «tomsch 
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bled copiously when touched This was believed to be a branch of the mid-colic vein and after 
bemjj transfix? 1, bleelmg ccawd immediately The dnodenum nas cut aero«s about one and 
one-half inches below the pvlone ve,n an] cloW A gastrojejunostomy was done and an 
anastomcia was completed Examination of the transverse colon and other structures lying 
within the path of irradiation disclosed no evidence of radiation injury to those structures, 
with the possible exception of one loop of the jejunum which seemed to be somewhat thickened. 
Palpation of the retroperitoneal area at the site of the node which was noted at the time of 
the radical dissection of retroperitoneal nodes revealed no evidence of disease The patient 
tolerated the operation very well. 'Whereas he entered the operating room practically m shock, 
he left it with a blood pressure of 120/70 and a pul«e rate of 72 

The postoperative course was very smooth and the patient was eating a soft diet six 
dajs after op oration tie was on a full ambulatory « tat as three weeks after the operation 
At the time of operation, the patient weighed 96 pounds and in the first month postoperative!? 
gained sixteen pounds There was alleviation of all the patient's symptoms and after «ix 
weeks he was able to tolerate a regular diet The onlv difficulty occurred from slight drainage 
from the abdominal wounl which continued for several month* Except for the small mcmonal 
draining *iuus which revealed, on July 5, 1940, suture material, the patient has had no diffi 
culty whatever At the time of reporting, Aug 31, 1916, some five months po«toperativelv, 
the patient weighed 130 pounds anl had no gastrointestinal symptoms Throughout, monthly 
chest roentgenograms were taken and have been reported hegative V fractional gastric 
analysis with histamine done April 13, 1946, more than one month after the operation, showed 
no free hydrochloric ncid Small intestinal study done April 20 showed a satisfactorily func 
tionio" gastrojejunostomy bb 1 no changes in the email intestine 

\t follow up examination one year postoperatively, the patient had no «vmptoms and 
was well. 

Comment — This patient was one who had a testicular teratoma with 
cmbrjonal adenocarcinoma component and rather extensive letroperitoneal me 
tastasis on admission to this installation A tumor dose of 6 43G r was delivered 
in thirtv two dajs which represents rather massive and thorough irradiation m 
a comparativ elj short period of time Despite this heavx dosage the patient 
had onlv a moderate first degree shin ervthema and ven little radiation sick 
ness, indicating that his tolerance, at least as fai as the skin was concerned to 
radiation was vcy> high In this ease a 10 by 1 > cm portal, was used Thirty 
two davs after completion of radiation thcrapv gastric symptoms began to ap 
pear and there was confirmation of gastric changes b\ x rav \ medical regime 
was not very successful in controlling the patient s symptoms The weakness 
anemia, and laek of appetite that the patient had seemed to he a rather tvpical 
triad in addition to the gastrointestinal s\mptoms that are present in all these 
patients It is also interesting in view of the wideh prevalent belie* that radia 
tion depresses the secretion of hv drocfi/orie acid m the stomach * that this 
patient’s gastric analvsis with histamine showed several specimens containing 
over 100 units of free hv drochloric acid With the onset of hematemesis approxi 
matclv 2* / > months from the onset of the gastrointestinal svmpfoms a radical 
departure "in the mode of treatment was indicated In this patient the medical 
attempt to control bleeding we now agree was too long and because of the 
repeated episodes of bleeding surgically he was a poor risk At mam authors 
have indicated, the results of snrgcr\ of this type are almost directlv correlated 
with the number of successive attacks of hemorrhage It was quite fortunate 
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that at opeiation the llccdm n i omt was found quickly and tied off immediately 
In this case the examining surgeon did not find radiation changes in other parts 
of the gastrointestinal tract Of interest particularly to the radiation therapist 
is the fact tl at the picuoush noted retroper toneal metastatic le 10 1 1 a 1 e 1 1 
pletely disappeared The postoperative course in this case was so gool that it 
led to an evaluation of our metl ods in handling future cases 

Case ° — Tr aged 30 years a as a sold er who enjoyed 1 s usual state of healtl unt 1 
March 1945 At that t me overseas 1 c began to compla n of lo v abdom nal pa n wh eh 1 e de 
sonbed as crampy and oecurr ng el efly at n ght The e pa ns cont nued to get worse and 
there was also constant severe low backacl e There were no otl er gastro ntest nal symptoms 
present Tie patent returned to He Un tod States and beeau e of tie cont nuation of 
symptoms sougl t mod cal attent on He \ as adm tted to an Army reg onal ] osp tal on July 
°C 194o Dur ng t! s per od of line s tl e pat ent felt he had lost ten pounds n we ght 
A cervicat lympl node as b op ed and the patl olog e report of pap llary adcnocarc noma 
meta tat c the s to of or gin unkno n as returned Becau e of tl s find ng ho was trans 
ferred to Walter Reed General Hoip tal on Sept °0 1945 

On adm ss on to tl si osp tal tl e pat ent ompla ned only of lo m dabdom nal crampl ke 
pan Small s otty glinls ere noted in tie left ax 11a A firm ha d ma a n tl e n 1 
abdomen extend ng about t o ncl os belo tl o umb 1 cus and five n 1 es to tl e left of ll e m 1 
lne was no ed Tl s ma s as qu e tender Bo 1 test les e e note! to le > all an l 

atroph c X ray stud cs revcalel a large r t oper ton al ma s 1 cl 1 spli ed tl e colon nl 

both k dneys Tic lo er poles of botl k dnejs e e ro ited nte o ly A si g t lcgree of 
gynecomast a s noted one eek after adn on F on «t pt °8 to Oet °4 194 j tl e i it ent 
recc ved th rtj x ray trea ents for a to al of 3 r to tl e inter or umb 1 al po il 3 00 r 
to tl o poster or il do n nal port 1 and 4 000 r to tl e left de of tl e neck S x adl t oml 
x ray treatments ere g on from Nov o to No 10 194 for n total dove of 4 00 r to ei 1 
of an antcr or umb l al and po ter or nn b 1 al j orta! T s made a total tumor los it tl e 
level of tl e cle cntl lo nl erteb ofuRSOr n forty four days tl i lo by °0 on portal 
Dur ng the per od of rul nt on tl e pit ent e per en ed n ole ately xeve e n 1 at on line s 
w th nau ci and o ei oml o t ng Asa resul of t e ra 1 it on tl e n s n tl c ab Ion cn 
hrunk rap dly and tl e nodes n tl e ne k d sij pe red completel 

It was the op n on of tl e tun or boa d to wh cl th s case as presented that tl e mot 
1 kely s te of or B u as te t culir \t tl e complet on of rad at on tl erapy tl e pat ent was 
granted a th rty day furlong! from l lie returned on January 5 feel ng fa rly well th 
no part eular lo s in e „l t lie d 1 exper enee some nau ea and oeca onal vom t ng i 1 cl 
bcuin about forty five da s nfter the con plet on of t! e apy Tl e pat ent was granted anotl er 
* furlou„l After return from tl a furlou 1 Mar 1 1 1946 there was note 1 i small increi e 

n le ic of tie r gl t te t le Accor 1 ngl on Marc! 5 194G a r gl t orcl d -ctomv vis done 

nn I h tologic atu ly re oiled a sem noma Folio ng tl s ope at on the pat ent reee ed 
t ent t o propl lictlc x ri trot" ents f on Mar 1 IS to Ap 1 1G 1946 for a do ige of 
n oOO r suprnpul e ° Go r r gl t anter or el e t ° GOO r left anter or cl e t " 000 r t g! t 
(oxter or fc f nn 1 n dO0 r left poster or cl est On Afircl °j I94G a rout ne cle t roentgeno 
gran re 1 d tl c pre'cn e of n den. e oral ma s super mpoxed on the card ac si a lo v l cl 
li enrol to be lue to lirge ned 3st nal meta tat c nodes that extended nto tl s area from 
the lar„c retroper toneal mix W th exl b t on of tl c rad it on to the cbe t po til tl ere wax 
d xappeinn e of tl e chest fhalo v v tl n two weeks 

Tie pit ent x general cond t on was good unt 1 He first week in Ap 1 19K At H it 

t me tl ere wns tie onxet of Tom t ng tie on tus conta mng clots of blood At almut tie 

in e t n e tl e pit ent begin to f Nl eik and lad d tzv spells and secere 1 ei la 1 ex Tl e 

om t ng wax not accompanied 1 y ninxen or ri a and wax ent rely unrelated to meat 

Tic intent 1 1 not feci Hit food pree p ted tie on tn» An upper p stro nte t nal 
x ray seres on Air l 6 19 If revealed so e retent n n of flu d n tl e stom h tenderness 
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over the antrum with narrowing o£ the stomxih vn this are*, and hypertrophied antral rugae 
The duodenal cap was flattened on its superior surface Prior to the onset of liematemens, _ 
the patient s red count had Been adequate, a tjpual example being that of March 4, 1946, 
when the red blood cells were 4150,000 with S3 per cent hemoglobin On April 15, the 
patient’s red count was 3 600,000, but with the continuance of hematemesis it dropped to 
hy April 19, despite d&ilv transfusions The patient also received one to two 
pints of whole blood daily with a steady drop in the rel count During this period of 
hemateme«is, no pain was complained of by the patient It was decided, despite the wide 
spread metastatic process, to carry out an exploration on this patient since he was being 
exsanguinate 1 from the constant loss of blood from the stomach 

At operat on, it was noted that tie upper two feet of the jejunum were dilated with 
thickening of the wall and ha I a peculiar whitish aspect unlike the remainder of the small 
bowel The stomach from its upper third downward was thickened, edematous, and seemel 
to be avascular The duodenum was noted to l>c attached to the gall bladder by thick 
adhesions and these were loosened with a great deal of difficulty The entire duodenum 
seemed to bo involved in tie fibrot e process previously notel in the jejunum No large 
ulcer was noted in the stomach Many oozing points however, were noted in the edematous 
nuensa, of the stomach For the anastomosis, a portion of jejunum below the fibrotic area 
was < hosen and this left a very long proximal loop Thu had to be done because of the 
apparent radiation injury to the upper portion of the jejunum The entire surface of the 
resected stomach was noted t<> lie hyporemic with multiple patches of hemorrhage and 
submucosal ecchymosis The entire wall was thickened and edematous (Fig 2) 

Two days after operation it was noted that the patient’s sderae were yellow and by 
April 23 the skin was definitely icteric "ho vomiting or nausea was noted for the first 
two weeks Seven days post operatively a 1c at fistula developed at the site of the operative 
wound and it was felt that this probably arose from the long loop of jejunum which showed 
marked radntion effect at operation The patient s condition deteriorated progressively with 
jaundice fecal fistula, inability to eat, and occasional elevation of temperature The patient 
was given supportive therapy by intravenous feedings and transfusions Despite that 
therapy, emaciation continued progressively and the condition of tl e patient hy June 3, iojff, 
was very poor In the middle of June, 194C it was noted that ingested food occasionally came 
out of the fistula in the abdominal wound which was about 15 cm m diameter and 1 cm 
leep The patient » ontinued to get weaker an] die I June 21 1046 

CovimeHf — This patient was admitted with rather widespread metastatic 
disease The glands were present in the axilla and neck and there was a large 
retroperitoneal mass in the midabdomen which displaced the colon and both 
kidneys The testicles were noted to be small and atrophic, but in the experience 
at this installation, this fact does not rule out primary testicular tumor in any 
metastatic disease, particularly when there is retroperitoneal metastasis At any 
rale the patient received 5,880 r in forty four days with a 15 hy 20 cm portal. 
Moderatelv severe radiation illness wax noted during treatment There was 
noted shrinkage in the abdominal mass and six months after admission to this 
hospital a small increase in the size of the right testicle was noted which fed to 
a right orchideetonn Histologic diagnosis of testicular seminoma was then 
made In addition to the metastases alrcadv mentioned, mediastinal metastatic 
involvement was noted six months after admiss-on and treated with radiation 
with disappearance of the chest shadow It will 1* noted that the patient re- 
ceived a large dosage of x rav to the abdomen m a relativelv short period of time 
The onset of the gastrmntest.ml svmptoms beg a „ about fortv five davs after 
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completion of theiapy but was not \or\ severe and did not require rigid ulcer 
regime The gastrointestinal condition became serious approximately fitc months 
after the completion of radiation therapj when bloody \ omitus was noted There 
' as no nausea or pam with the \omitmg and clots of blood were noted m the 
s omitus At no time was there massne bematemesis ns was noted in the first 
case It was postulated that the patient was probably having oozing from a 
bleeding ulcer In this cisc where the metastatic piocess was so widespread there 
was some doubt as to the wisdom of abdominal operation but it was felt that the 
continuing loss of blood from the stomach would prob iblj terminate in a fatality 
from that source unless something was done Medical treatment was attempted 
and was of no avail At operation, unfortunately , marked imohement of a good 
portion of the jejunum was noted despite winch fact subtotal resection was done 
The gross appearance on opening the stomach was tint of eeehvmosts and mul 
tiple patches of hemorrhage The entire wall was thickened and edematous 
In thus case the patient did poorly because of the development of a fecal fistula 
at the site of the operatise wound which piobably arose from the long loop of 
jejunum that had shown such marked radiation c/feet at operation The patient 
Incd more than two months after the operation and in uew of the widespread 
metastascs as well as the widespread mjurv to the small bowel, complicated by 
the active bleeding from the stomach, it is felt that the operation was a temporary 
lifesaving procedure in a hopeless situation 


Case 3— It, aged 30 years on Manli 1, 191G, note! swelling of the left testicle with 
ao pain. The soldier was ho«pita?rzel nnl prosfafic smears were reporfe 1 to hare shown 
acid fast bacilli However, after a course of penicillin anl sulfonamides he was returned 
to doty with a diagnosis of nonspecific epididymitis Because of the continuance of the 
swelling, the patient was again hospitalize 1 overseas and on tic basis of laboratory findings 
evacuated to the Cm foil States with the diagnosis of tuberculous epididymitis on the left 
Nine days after arrival in the United Plates a left orchi leotomy was performed and ft 
histologic diagnosis of embryonal carcinoma was made The patient was trnnsferrcl to 
Walter Reel General Hospital on Pept 22, 1913 for further therapy 

On Oct - 19-15, a rndieal resection of the retroperitoneal nodes and spermatic vessels 
on the left side was done UnJer anesthesia abdominal palpation revealed a large ma«s 
extending from tho level of the umbilicus upward toward the left kidney A large metastatic 
mass which had produced deviation of the left ureter on intravenous pyelography was noted to 
involve the ureteral wall nn 1 it was dee me 1 necessary to perform a nephrouretcrectomy in 
addition to the removal of the large meta«tatie mass Alt! ougli the mass stripped off the 
aorta with ease, the fascia over the psoas muscle had become involved and in the mass the left 
renal rein was notel to be involved Histologic examination of the remove 1 metastatic 
mass revealef embminal caremoma The patient withstood the operation without anv 


complication 

From Oetober 17 to December 11, tie patient received forty five \ ray treatments 
5 200 t were given to each of the following portals dorsolumbar, left suprnpul ic umbilical 
epigastric, Iumbodorral This is a tumor dose of SIM r at tie level of fJe eJeipnth dorsaJ 
vertebra in fifty five days Daring the period of radiation, the patient bad severe radiation 
sickness consisting of nausea and vomiting, but at the comphtion of treatment, 1*gan to 
imnrove VTei”ht inerea-el from 131 to 110 pounls in the first three weeks after ra!, a ti<ra 

... n f January 19 If, when he notice I epigastric pain followed in a few days by 

vomiting, particularly m the morning Mght P am was also persistent. Tie pain came on 



BOWERS AND BRICK SURGERY IN RADIATION INJURY OP STOMACH 


29 


usually two to three hours after eating and medication with belladonna and phenobarbital 
with frequent jmlh feeding seemed to afford some relief Because of the extensive 
retroperitoneal metastasis, it was decided to give prophylactic irradiation to the mediastinum 
and left supraclavicular area Accordingly, the patient received twenty x ray treatments 
from Feb 27 to March 26, 1946, with, a, total dose of 2,000 r to each of four portals over 
the thoracic cage He also received five x ray treatments with a total dose of 2,000 t from 
Feb 27 to March G, 1946, over the left supraclavicular area 

The patient state 1 that during this time there was also some overlapping of the 
radiation into the epigastric region In the middle of March during the radiation he had 
violent radiation sickness and vomited several times a day There was loss of appetite and 
a constant dull epigastric ache The patient complained of passing a great deal of fiatus 
both orally and by rectum During this period, however, the vomitus was bile tinged and 
there was no blood or coffee grounds material noted An upper gastrointestinal senes done 
in January, 1946, revealed no pathology 

After the completion of the chest and supraclavicular radiation, the patient was granted 
a furlough and he felt fairly well for the first two weeks Beginning in the first week of 
April 1946, a dull ache in the epigastrium was noted and again there was same vomiting 
At this time the vomitus seemed markedly changed It was usually daik brown in color and 
on one occasion bright red blond was noted On April 20, the patient began to suffer 
with severe epigastric pain occurring two to three hours after eating and somewhat relieved 
by frequent milk feedings During the nevt week, although the vomiting became less fre 
quent, occurring every three to four days, the vomitus had a rich brown coloration The 
stools were hard and dark brown He was seen by a doctor in his home town who placed 
him on a soft diet with amphoyel medication However, the vomiting continued and there 
were sharp pains in the epigastrium which radiated to the right upper quadrant In the 
first week of May, 1946, the patient noted marked weakness, anorexia, shortness of breath on 
the slightest exertion, palpitations of the heart, and fading images described an “blackout ” 
Because of the weakness, the patient returned from furlough and physical examination 
revealed a markedly anemic, fatigued individual with marked pallor of all mucous membranes 
Some tenderness on palpation of the epigastrium and in the upper right rectus region was 
obtained Red blood cells were 2,100,000 with 5 89 Gm (38 per cent) of hemoglobin The 
patient was given daily transfusions and placed on a rigid ulcer regime. An upper 
gastrointestinal x ray study on May 10 revealed marked narrowing of the antral portion 
ot the stomach, and a spastic duodenum. No definite ulcer crater was demonstrated 
Despite adequate medical treatment, tl e patient continued to vomit sporadically, the vomitus 
containing bright red blood . 


Accordingly, the patient was prepared for surgery which was performed on May 14, 
1940 At operation there was some fibrosis and edema , n the abdominal musculature and 
there was more vascularity than is normalty seen The small intestine appeared normal 
except for slight thickening of a loop or two of the upper jejunum. The stomach in the region 
of the pylorus wav greatly thickened, edematous, and had a whitish appearance The liver 
appeared to ho normal A subtotal resection and a gastrojejunostomy were performed On 
opening the stomach just proximal to the rylonc ring, an irregular ulcer 2 cm- in diameter 


and 2 mm deep, appearing to reach to the musculari", was seen [Fig 3) In the pyloric 
portion of the stomach, the rugae appeared to be flattened and the mucosa appeared to be 
somewhat thickened anl edematous with occasional small petechial hemorrhages Micro 
MopwalW, the mucosa exhibited moderate atrophic changes ana evidence of edema The 
most marked changes were seen in the submucosa, which was very edematous, with an 
increase of connective «>«u« elements and a mild increase in vascularity The pathologists 
noted that the ulcer anl stomach in general show a striking contrast to the usual gaMnc 
ulcer m that the mucus* in this ca-o is atrophic, whereas in the ordinary gastric ulcer it 
is most often hvpcrpHstie The patient tolerated the operation fairly well and the post 
operative Conroe «« without incident. There r— — • 


,, _ , . cessation of vomiting and epigastric 

r .~. 1I0«™, three *eeV. po-toperetreel, the p , t ,„, to c „ ptam 
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e ramps with oeca-ional diarrhea and poor appetite ltt also complained of abdominal 
distention and the pa-suge of a great ileal of flatus bj rectum \n upper gastrointestinal 
x ray study was performel June 13, 1946, ml a small ulcer niche in the anterolateral wall 
of the stoma was noted There was some delay in the emptvmg time as a email residual of 
barium was noted at three hours in the etomaih Iloweier, at sit hours, the Btomacli was 
emptj The mucosal pattern of the ileum wi» distort eil, the walls being thickened aol 
rctatiiclv fixed The pnssngt of binum througli the small bowel was delayel and the meal 
hid not reache 1 the eeium in «« hour- It was felt tbit lien were changes m the small 
honel, probably a result of ndi <tion Xlthoigh the patient's appetite has improved and 
be has gamel Weight, jlicsical (lamination shows marke 1 distention of the abdomen, but 
no flutl is 1 elieiel |re enf O a«ional enemas relieve tie distmtion for onli a «liort pennl 
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Comment —This patient had an embijonal carcinoma of the testis with a 
large retroperitoneal metastatic mass He received a tumor dose of 5 304 r in 
fiftj fi\e dajs with a 10 by 10 cm portal During radiation the patient had 
se\ ere radiation sickness hut there was improvement on completion Gastro 
intestinal symptoms did not begin until thirtj fiie day s after completion of 
therapi Additional radiation was given to the mednstmnm prophylactically 
and there was some overlapping of the thoracic radiation onto the epigastrium 
However, at the time the patient first complained of epigastric discomfort a 
gastrointestinal senes did not repeal anj pathologj It was not until foui 
months later that the pitient hid seiere epigastric distress with occasional bouts 
of vomiting Duung tlus period the vomitus contained some blood Four 
months after completion of the fitst course of radiation therapv lieniatemesis was 
noted with marked weakness and loss of blood At operation some fibrosis, pre 
sumed due to radiation was noted in the upper jejunum The stomach revealed 
an ulcer in the pjlonc region and petechial hemorrhages throughout the mucosa 
oi the antium The postoperative course was uncomplicated for the first three 
weeks At that tune complaints of abdominal cramps with occasional diarrhea 
and anorexia wire noted X raj studies revelled a small ulcer niche in the 
stoma In summaij we have 1 een dealing with a case of widespread metastasis 
in which the prognosis from the stait was verv poor Complications that have 
developed postopcrativelv wcie not a result of the operation which in this ease, 
to i was a lifesav mg procedure 


Oise 4— Y aged _i tears was in 1 1 * usual state ot gool health until about 4p tl 
I94o wlen le noticed pun in the mi lab linen iccompamed b> nausea About tie game 
time so oiling in the right scrotum togetl er with larlness and enlargement of the vigl t 
testicle was notel Mthougl there were no chills or fever the scrotum Lirame warm and ret 
The pain in tie K totui i taeame progressing., wars? ant the patient vs \s lnvspitahied overseas 
where he was t rente 1 with a suspensorv anl prostatic massage Early m Ifiy lny a 
•lightly tenter swelling was notel in the right inguinal region T1 e pain eontmuel for the 
next two niontls anl tie patient was evacuate 1 to the Unite! States on Aug "l, ]04o 
J!e armed at IV liter Keel Ceneral Ho pital Pept 2S 104 > 

l’hvneal evinunation o a a Inns ion to tin m t illition teieilel a large globular 

4 fixe I him was also felt 
to the umhilicuB V. test 


~ „ t inguinal nole was given ant tl ere 

wi* «1 rink ige in tie sire f the right te^ti le of al out ii per cent anl 0 f the n^ht in 
guiml nilva of about St jer cent in one weeh On O t 2o JQ45 ri_lit Orel i leetwnv with 
exn«i n f the rigl t external inguinal node' was performed Tl o histologic exa'mnitinn 
of tli to ti li tin »)e«\ an emlnonal car mom which «Uowel mathed isibWion effect 


tl< oj eration ralnti n tl empv continue! and tie patient recenel tlurtv six 
tuents frem Oct to Nov _« 1<>4> njfh j l, c ,„ por t a I over the anterior 
nor il Ion en for a to* ige e i 1. of 3 500 r Tin „ , resentc 1 , tumor dose of t ,1(1 , r 
me His at the tciel of tie el lenth dorsal icrfehra At the completion of raliation 
d lonunal cximmati n. lit not re eit tl* rctropvTitonea! mass previously palpated 
•nt was granted i furlough nnl on return from tie furlough complained of no 
Hi the en 1 of Jinuarr l«*|i fj,e p went « gin ral coalition wa« Root Weigl t 
lounts a nt no eomjl ints referable to tie up] *r gastrointestinal tract were 
lespite the turn, r do e of ■ W r to tie center of tie ep,g,stnum Troll ilaetir 
was given to the mediastinum «n\ left supraclavicular region the patient reeling 
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fourteen x ray treatment* from Jan 10 to Jan 21, 1910, for a total dosage of 2, GOO r to the 
suprapubic nrci, 1,500 r to both anterior and posterior mediastinal area*, an] 1,200 r to the 
left atipraela\i< ular area Following this therapy the patient was granted another furlough 
While on furlough daring February and March, 19 10, the patient continued to gam 
weight and early in March weighed about 175 pounds, which was normal tor him. About 
March IS, limner, he lagan to notice pain in the epigastrium which he described as burning 
in type and being lo<atel over the entire epigastrium This intcrcnl was four months after 
the li«t treitmcnt to tie abdomen and two anl one half month* after the last treatment to 


the mediastinum an! suprapubic area The patient di! not notice any relationship to meals 
The jam occurred spar id trail v anl wo* usually accompanied by nausea nnl vomiting which 
nfforde ] sonic reli f Night pain oinirred frequently, accompanied by vomiting There was 
no Moot or coffee gioun.N matennl notid in the scimitus Tarry stools were not present 
W’lth tie onset of the ejiga*tric pain, In* appetite Ik came scry poor anl on return from 
furlough the patient hal lost ten pounl* A gastrointestinal scries done April (1, 1910, rcvealel 
marked narrowing of the stomach in the nntrnl region A filling defect was note! 3 cm 
proximal to the pyloric splun'ler with a crater measuring 5 mm in diameter nnl 2 mm deep 
Nomo lijperlrophy of the xalvulae ronniventc* win noted The patient was placed on sn 
ulcer regime and for the first month on the ward of the ga«fromte*(inaI section the patient 
seems 1 to improve ftporadic attack* of excruciating mid epignstnc pain occurred Gas 
troscopy on April 18, min, res paled reflux of hile from the duodenum with a patulous pjloru* 
anl a rigil antrum 1 raetional ga*trie nnalysi* on April r, 10 1G, with E'vall meal revealed 
specimen* of free hydroehlorie aei 1 of 11, 22, -19, 80 anil 35 unit* Repeat fractional 
ga*trie analysis with histamine on May 4, 1010, revcnled specimen* of free hydrochloric acid 
of 0, <1, 4 >, 72, an 1 415 > semination of the stool* revealed o-casional one to two plu* occult 

blond for the next month the patient'* symptoms continued to get worse with intermittent 
attacks of cpga*tri< pnm nnl occasional vomiting There was very little loss in weight, 
however uni no evidence of further metastasis of the primary di*cn*e Fcpext ojper ga*tro 
intestinal study rcvnlel an ulcer 3 by 2 cm In the distal portion of the antrum on the 
posterior wall Hern use of th- continuing pain which require! moderate amounts of nar 
cotics to control anl in view of the x ray fin ling* it was felt that the patient was prob 
ably having or hal had a perforation of the antral ulcer During this whole period of time 
there was no hematcinesis note I anl the patient tain comparatively normal 1 lood pictaro 
Ifematocnt on May 21 was 17 volume* per cent and blood count on May 2> wa* 4,010,000 
red cells with 81 per cent hemoglobin. 

On Mnv 2l> 19 10, laparotomy wn* performed The liver appeared to be somewhat smaller 
than normal The stomach wa* eccn to lie clotnatous end vasrular, anl just above the 
pylorus on jnliirutcil ins with » rratcr wa* felt on tin posterior wall Tlie upper two feet 
of the jejunum were noted to be whitieh, thickcnel, and edematous It was felt tint tic duo- 
denum wn* free enough of radi ition injury to justify resection On following tlo stomach 
posteriorly, a perforation of the jostenor wall of the stomach into the pancreas and 
tranverse me«oc don was encountered (Fig 4) V subtotal gastrectomy an 1 gastrojejunostomy 
were performed The jejunum selects I for the amstomo-r* wn* 1 clow the fibrotic area 
previously described Tfto pifnmf a firt/rrcftafe piwf.rpcnrf/re < ovr*r a wrn ilM ssl one 
month after operation the patient na* transferred lack to the ga«tn»itfe*l»al reel ion tor 
further care \t tie <nl of June 19IG the patient was asymptomatic anl nml ulatory with 


complete relief of the preoperative srmptoms 

However in the sceonl week of July, 19IG, the patient starte 1 to 
periodic generalized al dommal pains particularly Mow the umbilicus Th.ro 
weight gain and his appetite rename I gold, but tto j.ains In tie low. r nbdom. 
tinue.1 to the time of this writing Ttere has ten no evidence of 1 Seeding 
al*o fountains of distention anl flntus anl is having two bowel movement*, not 


ij lain of 
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of tl e upper gastro ntest nal tract revealed a normally function 
ray \ tl no evidence of stomal ulcer Mucosal pattern of tl e 
1 IIo vever barium enema performed July °4 1946 revealed 
in length in the mid portion of the transverse colon which is 
. ic v ith mucosa tl at appears to be ulcerated At the time of 

ml syn ptoms continue 

mat on one year post operatively the pat ent v as fairlv well with occa 
sional lo er abdominal pain relative to a col tis secondary to radiation 




( omment — This patunt had an embnonal carcinoma of the testicle with 
right inguinal and retroperitoneal nodal metastasis He was given a tumor dose 
of 6 10'i r m fortv nine da vs with a 1 1 h\ 20 cm portal at the completion of 
which time abdominal examination did not meal the retroperitoneal mass pre 
vtouslv palpated \dditnnal ladiation was Risen to the mediastinum and left 
supraclavicular area Gastrointestinal sjanptoms began about four months after 
the completion of radiation to the epiRastrmm In tins case medical treatment 
was not successful in relieving the pain ind the marked loss of appetite that the 
I atient had In vi< w of the cxeiuciatmg attacks of pain and the vomiting which 
occurred during these episodes it was felt that the possibility of perforation 
basing taken place was a good one In this ease no Weeding occurred prior to 
operation lint it w is felt that ofuitwn was indi ated Icidiixe of tic tcrrifi 
pain and discomfort that the patunt had Impression of perforation was con 
firmed at operation and it was noted that the upper two feit of the jejunum were 
prohibit also affected hi the radiation It is well to note that the jortal usel 
in this ease was rather hug** and covered a larger area than some of the other 
eases The postoperative course was good and for the first month the patient 
was asvmptomatic with complete relief of preopciative symptoms One and one 
half months after operation however the onset of lower abdominal paw was 
noted with distention and flatus and slight diarrhea \ barium enema revealed 
the mid portion of the transverse colon to lie ulcerated probal lr the result too 
of radiation The indication for this oj ention was the perforation and the lack 
of relief of symptoms obtained bv medication 
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patients weight «a, maintains 1 at Ho pounli anl nnotler upper gastrointestinal tract 
senes was obtained On tl ,s exit, muon of MakI It, hypertrophj of the imieous membrane 
of the antral portion of the stomach tu» note l anl there was a suggestion of a po «iWc 
area of ulceration of the great* r eunntur*. in the antral portion lion ever no crater coul 1 be 
demonstrated In vie* of the sv«n| tomatologr anl tie x rav finlmgs the patient was trans 
ferrel to tie gistrointestinil * etion Vpril 1°J<> 



HC •> iCa e 5) —Ulcer founl in the p>lortc rlni, mucous membrane is thickened amt edematou« 

Tie l at icnt r n'J lamed of pun in tie epigastrium v\t icb came on three lo four hours 
after etUw„ Tl e yttn was ret eve l l V eating ap/i milk •=eew«'l to aflrysd a gooi deal of 
cotufott O rational ittarka of wi" a and night pain were also noted fractional gastric 
anal} i« i ith liMamine on Mar 1 I *4f revealed specimens containing 0 (I 77 jj anl 
- units of free lijjrocl lone ail fa tro* oj > performed tpnl °s 194( mealel a rigi ! 
antrum but no ulcerations wire notel Kejeit gavtromte tinal series on April 20 rhowel in 
1 1 lit on to the narroi mg in tie an rom a contracted and irregular luodena! eaj TIC 
l it lent was place ! on a riRil ulcer reg me anl for tie first several weeks ti ere seemed to 
Ip «ome improven ent in tie } alien t < symptom* However there were sporadic attacks 
of 'evere epipvdtw pam wl eh vwcieaael in frequent} bv tie mid lie of hJaj 1*»46 At 
this tme tie nttnrh* of jftm were aceompmiel )j romitmg and on several occasions snail 
amounts of l loo ly material wert note 1 in tl e vomitus Tl e patient had days during -which he 
experience 1 little pnn anl vomiting anl other diys luring wl icb there were many attacks 



34 


SLR(iiR\ 


Comment — This patient had an embrvonal carcinoma of the testicle with 
tight inguinal and retroperitoneal nodal metastasis He was given a tumor dose 
of G,105 r in forti nine da\s with a 15 bv 20 cm portal, at the completion of 
which time abdominal examination did not rev eal the retroperitoneal mass pre 
\iousH palpated Additional radiation was gnen to the mediastinum and left 
supraclavicular area Gastrointestinal symptoms began about four months after 
the completion of radiation to the cpigastiium In this case medical treatment 
was not successful m relieving the pun and the marked loss of appetite that the 
patient had In view of the excruciating attacks of pain and the vomiting which 
occurred during these episodes it was felt that the possihilitv of perforation 
having taken place was a good one In this case, no bleeding occurred prior to 
operation but it w is felt th*it npeiation was indicated because of the terrific 
pain and discomfort that the patient had Impression of perforation was ton 
filmed at operation and it wis noted that the upper two feet of the jejunum were 
probablv also affected bv the radiation It is well to note that the portal used 
m this case was lather large and covered a laiger arcs than some of the other 
eases The postoperative course was good and for the first month the patient 
was a« mptomatic with complete relief of preoperativ e symptoms One and one 
half months after operation however, the onset of lower abdominal pain was 
noted with distention and flatus and slight dtairhea A barium enema rerealed 
the mtd portion of the transverse colon to be ulcerated probably the result too 
of radiation The indication for this opeiation was the perforation and the lack 
of relief of symptoms obtained bv medication 

ClSE — B »gel 2 j vear Was in His u uil stale of lualtli until June 194} when 
while playing baseball he injure! 1 is left hip Two lays liter swelling of the left scrotum 
was noted Tie patient wa* seen on sick cnll and treatel 1 ut was returned to luty in four 
days lionet er the swelling continue 1 anl le »* i« final I» ho pitaluetl in September J9J5 »• 
which time a left ONhidtetomv was performol Histologic diagn sis of carcinoma was nude 
po«toperative1v The patient wa« evaru ite 1 to tie United States and ilmittel to this 
hospital Oct °1 194n 

It was decided to trett this j at lent with ra Ration anl this was he^un on 0<t 20 l* 1 !■> 
From that date until Dec 194 1 the patipnt received forti five -c rn% treatments o "00 

r being given to tie following portals Left suprapubic umbilicil epigastric Jumbo 
sacral lower dorsal This (lelivere 1 a tumnT lose of 5 fluf r at the level of the eleventh 
dor^il vertel ra in fifty four 1 ns Raliatum sickness during the period of treatment was 
moderitelv severe with generalired ahdomiml pains nausea and oc asionil vomiting VI 
though his appetite was poor weight renmnel t iti >nirs I'ecau e of tie severe radiation 
sirknes md the awareness at tl it tine of tie po s bilitv of gastru. injure an upper 
gastrointestinal radiograph m« obtaine 1 anl was reportel to be oe n atjre Treatment was 
therefore continued anl le fim lei tie raliation in goed general conlition The I at lent 
was grante! a furlnug! at tie completion of tlirapi in I on return ‘titel tint he had 
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tion injury that did not respond fairlj promptly to medical treatment would 
probablj not respond at anj time to medical treatment and surgerj was in- 
dicated prior to the onset of complications At operation only slight changes 
were noted m the jejunum and transverse colon An ulcer in the p>lonc region 
uas revealed on opening the stomach That the postoperativ c course would not 
he uncomplicated w indicated by the small intestinal changes that have already 
made their appearance bj radiologic examination 

Cvse 6 — Ty , a 22 year old while soldier, was in his usual state of health until 
February, 1943, when he noted that the left testis was harder and larger than usual There 
was no pain or history of injury In August, 1945, the left testicle which had now grown 
larger was diagnosed as a tumor and the patient was evacuated to the United States. He 
was admitted to Walter Heed General Hospital, Sept 20, 1915 

Physical examination was negative except for a hard, 1 eavy, irregular, nontender left 
testicle slightly larger than normal On Oct 9, 1045, a radical left orchidectomy was per 
formed and no metastases were found in the retroperitoneal nodes Histologic diagnosis of 
the testicular tumor was teratoma mixed type (teratocnrcinoma) This operation was com 
plicated by an incisional abscess which was treated by incision, drainage, and penicillin. 
When this had healed, the patient was started on prophylactic irradiation and he received 
4,800 r at the level of the eleventh dorsal vertebra from 'Vov 12, 3945, to Jan 4, 1946, in 
fifty three davs 

During radiation the patient had very little difficulty About six days after the 
completion of treatment, lie hid many gastrointestinal complaints pain, belching, nausea, 
and occasional vomiting These complaints were continuous and persistent Tho patient would 
describe the pain as being severe and cramplike, coming on during the night when the 
stomach was empty Occasional relief was obtained by food Ice cream was well 

tolerated and relieved the pain whereas milk or cream caused nau»ea Because of these com 
plaints on Jan 28, 1946, twentv four davs after completion of therapy, an upper gastro 
intestinal series was obtained and showed no evidence of an organic lesion of the esophagus, 
stomach, duodenum, or small intestine However, the patient continued to complain of 
epigastric pain and sporadic nttarks of vomiting Because of the persistent continuing com 
plaints, he was transferred to the gastrointestinal section A repeat x ray series on February 
28 revealed marked changes in the stoma H since the previous radiographic examination The 
antral mucosal folds were distorted and thickened A deformity simulating an ulcer crater 
was Doted in the antrum and the duodenal cap showed evidence of disease without ulceration 
The patient was placed on a strict ulcer regime with supplemental analgesic medication and 
began to do fairly well with the exception of occasional epigastric pain. On March 2, 1946, 
fractional gastric analysis with histamine revealed no free hydrochloric aetd in all specimens 
The blood counts and hematocrit remained normal until the latter part of March, when a 
slight drop in the red count was noted A repeat gastric analysis on March 16 showed speci 
mens containing 0, 0, 35, 25 and 20 units of free hydrochloric acid The episodes of occasional 
sporadic epigastric pain continued and about April 1, specimens of the feces showed occult 
blood at rati cr frequent examinations A repeat upper gastrointestinal series on May 3, 1946, 
showed continuation of the process o •*!.•>«■ - * 

the stomach In the Utter rart of 
the anemia which required transfusio 

ward and it was noted that he was veil pale, the Mood count was 2,300,000 with a hematocrit 
of 23 The patient had been having three to four loose bowel movements for three days prior 
to the episode of sracope and it was felt that the bleeding was coming from tho ulcer noted 
by x ray in the stomach The c r t«ode, of pain remained to a leaser degree during this period 
Oastroscopic examination April 13 showed a rigid, stiff antrum but no ulceration could be 
noted The pylorus was noted to be patent anl there was reflux bile noted which obltructed 
tho view of the mucosa in the antrum 
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of pun and vomiting It was felt tlat the patent was ►Lowing little improvement on a 
medical regime an 1 a radiographic study on May 24, 1046, showed progressing changes in the 
antrum and in the duodenum. It was thought that ulceration was present in the pylone 
region although a definite niche was not demonstrated Stool examinations were noted to 
contain occult blood on several occasions By the middle of June, 1046, the patient was 
having excruciating pain and attacks of ronntiDg during which small quantities of fre h 
blood were noted in the vomitns 

Because of the apparently progressing nature of the disease, it was felt that subtotal 
gastrerloniv was indicated before farther complications, each as ma«sive hemorragu or perfora 
tion, made them«elves evident Accordingly, the operation was performed on Jane 2 , 1946* 
At operation there was evidence of increased fibro«n and alteration in the color of the 
stomach Slight changes believed to be due to radiation fibrosis were al=o noted in the jejunum 
and transverse colon. In the right flank a serosmgmneous exu late which had the appearance 
of thin watery pus was found However, no ab«ces*es could be found and examination of the 
stomach did not reveal grosslv a perforation The antrum of the rejected portion of the 
stomach showed petechial hemorrhages throughout The mocous membrane was noted to be 
greatly thickened and extremely edematous In thp pylone ring just j ostenor to the leaser 
curvatorc an nicer IS by 17 cm was note 1 This ulcer was approximately 0 6 cm. deep 
(Pig 5) It was felt that the edema surrounding the pyloric nng must have practically 
occluded the lumen of the yvIoni« Histologie picture was similar to that found in other 
stomachs altered by raliation. 

Following the operation the patient did well until the mid part of July when he 
began to have epi'odes of Dao«eo an 1 vomiting The vomiting came on at irregular periods 
and on one occasion 1,300 ec of retained gastric contents were aspirated Because of the 
continuance of vomiting barium study was performed and it showed no evidence of a 
stomal nicer A normally functioning gastroenterostomy was noted as well as moderate 
hypertrophy of the tnuco«al markings anl thickening of the walls of the diital ileum. The 
patient was transferred back to the gastrointestinal section and has had continuing episodes of 
nausea and yomiting wl ich come on at irregular periods an 1 in no definite pattern. Desp te 
these attacks of nausea and vomiting, the patient has been completely relieved of the exern 
mating pains that he had with the attacks prior to operation It is discouraging to note, how 
ever, that small intestinal changes I ave alrei ly appeared by x ray 

Comment — This patient had a carcinoma of the testis and after orchidec- 
totny overseas was transferred to this installation He received a tumor dose of 
5,09G r at the level of the eleventh dorsal vertebra in fifty four days with a 10 
by 10 cm portal During radiation he experienced moderateK severe radiation 
illness Daring the period of these symptoms an upper gastrointestinal study 
was negative About thirty dav s after completion of treatment another gastro 
intestinal series was obtained and again a negative report was received How 
ever, the patient continued to complain of epigastric discomfort n Inch was rather 
mild, but became mcreasmgh severe \ rav changes were first noted three and 
one half months after completion of therapv This patient had sporadic attacks 
of epigastric pain with nausea and vomiting that continued despite rigid medical 
treatment for tno months During this pono 1 there were also progressive 
changes bv v rav and the patient s appetite was becoming poorer with eon 
eonutant loss of weight Although it was not felt tint any complications were 
present operation seemed indicated leoausc of the progressive nature of the 
patient’s condition and because hj this time it was felt that such eases of radja 

•Surgery by Ueutenant Colon*! Frank f tUmlt.on. Waller Hoed Central 
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However, some patients n ith ulcers demonstrable by x ray and/or gastroscopy 
have shown a tendencj to improve under medical care It remains a matter of 
individual ease judgment as to when surgerj is required 

The operative therapy requires moderately radical partial gastrectomy In 
this group of cases a Hofnicister tjpc of procedure was utilized Am method 
could be cmploved except the Billroth I t\pe which requires endto-cnd 
anastomosis of the incised end of the stomach to the duodenal stump Because 
the duodenum is occasionally involved in the radiation effect it is believed that 
healing may be delayed or faulty healing may induce a fatal outcome if the 
end to end anastomosis is employed The opeifltion theiefoie is similar to 
that used for the radical treatment of ordinary peptic tilcei 

The differences and difficulties reside in the altered pathologic picture It 
has been mentioned that the skin and ahdomin&l wall arc relatively free of the 
radiation changes W hen the abdomen is opened preferablv bv a transverse in 
eision which allows 1 tetter exposure one can see the lesion which is characterized 
by an edematous thickened whitish appearance and when palpated is definitely 
firmer than the normal stomach The jejunum and duodenum arc apt to show 
more o£ the white discoloration than the stomach In Cases 1 and 4 a large 
penetrating ulcer with indurated edges co lid lit felt Both uleeis were m the 
prtpvloric region and posteriorly The vascularitv was increased in all cases 
particularlv in the region of the first portion of the duodenum Cases 2 and 3 
demonstrated a generalized ladmtion effect without formation of laigc ulcers 
It w conceivable tint many small ulcers were present before medical treatment 
brought about healing 

The greatest difficulty m the opention is to estallish whether or not the 
ladiation effect can 1 o completely eradicated at the duodenal end The patho 
logic process gradually melts awav into normal stomach or duodenum The 
duodenal line of incision is limited because of the presence of the pancreatic and 
common bile ducts The gastric line of incision could be tnoic certainly cstab 
lished because the tundus of the stomach is out of the line of the x ray portals 
ind one is able to intiM the stomach at a point known to be above the i ulntion 
change In Case 2 the duodenum although less involved than the stomach 
was involved to such an extent that faulty healing was anticipated One is not 
so much concerned with the presence of the process in the first part of tlic 
jejunum because an anastomosis below the lesion m the jejunum can be aceom 
I lished In Case 2 because of widespread jejunal injury better judgment 
would have been to abandon the procedure and that would li ne been done except 
lor tlic fact that the patient was obviously dung of uneont roll able hemorrhage 
The risl of healing of the dnodcml stump and an istomosis was tilt to 1 i his < nl\ 
chance for smvival 


It »' 1 S fored tint tin. ncccssin manipulation for mobilization of the 
duodenum and tile frccinpt of the eimitlucs might induce a hemorrhage „hieh 
Mould he fatal in the chroma anemic date of the patients In Case 1 the 
opentor fortnnatcl, sou the gush of blood from the large branch of the middle 
colic , cm \i Inch could he cnsil) controlled hi clamping under direct Melon None 
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On June J2, a left »uj rartavunilar no-Ial enlargement wav noted which was fhown hr 
biopsy to he metastatic teratoma To this area thp patient reeeive.1 2,700 r )n nine treatment! 
from June 14, 1910, to June 2*1, 1940, with ahnnkage of the left soj raclavicotar no-leu There 
was continuous bleeding through the lower bowel, necessitating repeated transfusions to reliere 
the anemia The | sin continue J intermittently I nt was not as severe as it was in the eatlv 
stages of the gastric disease Repeat x ray on June 19, 1916, reveal? 1 a 2 em. nicer on the 
greater curvature si le of the antrum \ patnlous pylorus was noted and the distal half of the 
body of the stomach an 1 antrum were narrow an] fixe! with atrojhic rugae 

In the latter part of Jul*, the patient note,] a tenler area in the left ujper *| igaftnum 
which over a twow'Vfe peno-1 became Tery tender anl painful to palpation Physical exsmi 
nation reveal?] a small tenler raa«s in this area In new of the fact that this patient «*• 
llecding to the extent tlat he needed one to two transfusions of whole Hood weekly for some 
time, and in view of the fact that an nicer was demonstrate! by x ray, it was felt that thi« 
i»a«s cool 1 well represent a, walled off afcsec«s, nron ) ar y to perforation nt the nicer Jn Tie* 
of Uic constant anl continuing Hood loss in the past several months without any alleviation 
by a mtdieal regime, anl because of tie recent deseloiment of the left epigastric mass, it was 
felt that surgery was indicated without delay* On Aug 13, 1946, the patient was operated 
upon and on opening the free pentoneal cavity, there was found purulent material in the Ie«*er 
omental sac and the stomach was noted to be hound down in a mass of adhesions which existed 
between the transverse colon an 1 the duodenum. There was a small walled-off abscess between 
the posterior wall of the stcmiaeh anl the transverse colon which was separated with difficulty 
Marked adhesions were noted on the eero*a1 surface of the stomach in the greater <mrral are 
area ft was &No noted at operation that a goo-1 portion of the jejunum was involved in <&' 
radiation fibrosis and it was with some difficulty that a portion sufficient for anastomosis " a ’ 
founl \ partial resection of the stomach was done anl a portion of the first part of the duo 
drnuni was remove 1 On opening tl e resectcl specimen, there waJ a 3 by 2 by 3 cm. triangular 
ulceration on the greater curvature posterior wall of Ibe stomach The uber was about 6 » m 
deep anl had a hard fibrotic base In the mi Idle of it there was a smaller deeper area 1 by 
<15 cm through which apparently the perforation had o-curred, although there was no obvious 
perforation noted rime ll e rcnml surface had been eomjletelv walled off l-r adhesions 

Comment —This patient had metastatic disease for which 4,800 r were given 
.it the level of the eleventh dorsal vertebra in fifty three days Symptoms were 
noted quite some time before x ray changes developed Despite the presence of 
anemia and blood in the ftees, a medical regime w as earned on for a long while 
The development of an epigastric mass indicated that a new complication of the 
ulcer had appeared Operation performed 223 day a after completion of radia 
tion revealed peritonitis secondary to a subacute perforation of a large antral 
nicer The patient's postoperative course has thus far been uncomplicated 
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The uwlirJlWDS for jsurjyeo >n this jyroii/j of ca-ses differ little from the in 
dieations for surgery in pcptie ulcer Perforation, hemorrhage, and infract 
abdttv of symptoms have been the mdicttions in the senes presented Possibly, 
surgical intervention at an earlier period is indicated in those eases of uleer 
aeeondarv to radiation that do not respond nthcr quickly to a medical regime 
In proportion to the number of eases observed, the complications occur in greater 
proportion than in ordinary peptic uleer The well known fact that radntnm 
injury tends to fie progressive also lends support to earlier surgical intervention 
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However, some patients with ulcers demonstrable bj x raj and/or gastroscopj 
ha\c shown a tendencv to impro\ e under medical care It remains a matter of 
individual case judgment as to when surgerj is required 

The operative tlierapv requires modcratelj radical partial ga street omj In 
this group of eases a ITofmeister tjpe of procedure was utilized Anj method 
could be emploved except the Billroth I tvpe which requires end to end 
mastomosis of the incised end of the stomach to the duodenal stump Because 
the duodenum is oeeasiomllv involved in the indiation effect it is believed that 
healing may be delajed or faultj healing in*tj induce a fatal outcome if the 
end to end anastomosis is employed The operation therefoic is similar to 
that used for the radical treatment of ordinal j peptic ulcer 

The differences and difficulties reside in the altered pathologic picture It 
has Icen mentioned that the skin and abdominal wall arc lelativelj free of the 
radiation changes W hen the abdomen is opened prcferablj lv a transverse in 
cision whieli allows better exposure one can see the lesion which is characterized 
hj an edematous thickened whitish appearance and when palpated is defimtelj 
firmer than the normal stomach The jejunum and duodenum arc apt to show 
more of the white discoloration than the stomach In Cases 1 and 4 a large 
penetrating ulcer with indurated edges coild he felt Both ulcus vuti in the 
prcpvloric region and postinoilj The vascularitj was increased in all cases 
partieularlv in the region of the first portion of the duo lenum Cases 2 and 3 
demonstrated a generalized radiation effect witlout formation of large ulcers 
It is conceivable that nunj small ulcers were piesent before medical treatment 
brought about healing 

The greatest difficultv in the operation is to establish whethci or not the 
udntion effect can be eompletelj eradicated at the duodenal end The patho 
logic process graduallv melts awav into normal stomach or duodenum The 
duodenal line ot incision is limited because of the presence of the pancreatic and 
common bile ducts The gastric line of incision could be moic ceitninlj estah 
lished because the fundus of the stomach is out of the line of the \ raj portals 
and one is able to incise the stomach at -v point know n to be abov t* the i adiation 
change In Case 2 the duodenum although less imolied than the stomach 
was imolied to such an extent that faulti he ding was anticipated One is not 
so much concerned with the presence of the process in the first part of the 
jejunum 1 ecause an anastomosis below the lesion in the jejunum can be accom 
pbsbcd In Case 2 because of widespread jej inal injurs better judgment 
would have been to abandon the procedure and tint would have been done except 
tor tlic fact that the patunt was obviouslv dving of uncontrollable hemorrhage 
The risk of healing of the duodenal stump and m istomosis was f* It to lie bis onlv 
rlnnce for suivival 

It was feared that the necessarv manipulation for mobilization of the 
duodenum and the freeing of the curvatures might induce a hemorrhage which 
would he fatal in the chronic anemic state of the patients In Case 1 the 
opentor fortunately saw the gush of blood from the large branch of the middle 
colic vem which could be ensih controlled bv clamping under direct vision \ T one 




A STUD\ OP THE GASTRIC STOMA AFTER PARTIAL GASTRECTOMY 
An Analysis 0 ? Ninety Gastric Resections 

Charles S Kennedy M D RolAnd P Reynolds M D and 
Mf\er O Cantor M D Detroit 'Mich 
(From the Grace Hospital) 

I N FORMER years we used to heat o. great deal about the stoma” that was 
made between the stomach and jejunum when a gastroenterostomy was done 
S irgeons always made a point of demonstrating to their assistants and the ad 
miring audience that the stoma at the site of the anastomosis was of good size 
and well placed It was fdt then that if this was done the operation would he 
a success Surgeons went on making bigger and better storms in the erroneous 
belief tlat patients with peptic ulcers would be cured ’With the passage 
of time however it was soon found among thinking burgeons that regardless 
of the size or position of the stoma these patients were not being cured It was 
quite evident that the size or position of the stoma had nothing whatever to do 
with the success of the operation It has been demonstiatcd rather conclusive!} 
that to be successful an operation for peptic ulcer must remove the maximum 
possible amount of gastric mucosa containing acid forming glands and the 
antral mucosa * 

It is generally felt among surgeons that the stoma is the entire diametei of 
the stomach that is used in the anastomosis 3 Thus m the Folj a operation the 
stoma would le very large and in the Hoffmeister operation it would be much 
smaller 

In our scries of ninety cases the Polya type of anastomosis v\ as the surgical 
procedure used except for seven cases in which a Hoffmeister modification was 
emplojed This was found very useful in those cases in which the lesion was 
unusually high up on the lesser curvature and a safer anastomosis could he 
made by closing a part of the stomach stoma 

Eight} one of the patients operated upon were men and only nine vveie 
women Sixty eight of the patients were operated upon for duodenal ulcers 
and twent} one had gastric ulcers One patient had a marginal ulceration 
Our youngest patient was 22 years old and the eldest was 7 2 years old 
After studying roentgenograms and sketches made from them of these 
resections we were led to the conclusion that the true stoma’* that resulted 
from partial gastrectomy was not the currently held wide diameter of the 
residual stomach but was rather the narrow jejunal diameter into which the 
stomach empties (see Fig 1) From an examination of Fig 1 it is quite evident 
thatthe stomach can empty onl} as fast as the lumenal diameter of the jejunum 
Received tor publication Sept. 7 1&15. 
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to which it is attached can accommodate its contents Sime the proximal loop 
of jejunum is nonfunctional (see Figs 2 and 3) that portion of the jejunum 
along the entire length of the anastomosis becomes actually merely a part of the 
stomach wall (see Fig 2) It we disregard the proximal loop which we must 
since it is nonfunctional it would be rjutte eudent that only the lowor end of 
the anastomosis becomes part of the true gastric stoma \s an analo-n if 
one considers the remiming stomach with the jejunum as being its lower 
wall as a funnel which in truth it is then the stoma must of necessity he that 
narrowed portion which carries the gastric contents into the jejunum V glance 
at Fig I readilj shows that this must be onlj at one point and not along the 
entire length of the anastomosis This point becomes more obvious if one will 
note that in Fig r > which Was taken four jearx following gastreetonn the lower 
gastric wall (jejunum) has bulged considerably downward almost restoring the 
original si 2 c of the stomach hut the true gastric stoma which is now dis 
placed to the left still remains the same calif or Fig 3 represents the stomach 
and jejunum ineluding tie anastomosis removed from a patient at autol ss 



T1 is patient had been operated upon four class previously (not bj us) and had 
suddenlj died of coronary occlusion TFc removed the stomach in toto and 
imeeted barium through the esophagus The stomach was then held up b> tbo 
osonbaems and the bamim permitted to run downward Roentgenograms were 
then taken (Fig 3) Note that here too there is no banum m the proximal 
loop 4 nd that the mam stream of barium mns downward through the true 
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gastric stoma It is quite evident that the stream of barram, when seen under 
fluoroscopy, runs along the lesser curvature striking the jejunal wall and then 
rebounding to the greater curvature and passing through the true gastric stoma 
Since this is then the true gastric stoma, great care must be taken in performing 
the anastomosis to present rotation of the jejunum onto the greater curvature 
of the stomach which so commonly produces obstruction at the lower end of the 
anastomosis and so obstructs the tiue gastric stomo with disastrous consequences 
A studj of roentgenograms (Figs 2 and 4), taken seieral jears post 
operatnelj shows rather well that the barium passes through this stoma as it 
would through the pvlorus 



During the first week postopcratnelj due to stomal edema there are 
alwajs varying amounts of gastric retention dependent upon the degree of 
edema at the true gastric stoma The retained fluids are siphoned off by the 
use of a Le\in tube If the entire circumference of the anastomosis were the 
true outlet, it would take a tremendous amount of edema to produce a delay 
in gastne cmptjing much less a retention Because the true gastric stoma is 
that small funnel like opening at the lower end of the anastomosis, a slight 
amount of edema at this point readily impedes gastric emptying E\en after all 
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edema lias subsided such i>atients must be warned not to eat too much or too 
fast because the narrowed gastric outlet is not large enough to permit the pas 
sage of solid foods through it serj npidh On the other hand liquid food* 
might pass through the stoma faster than the loop of jejunum into which it 
empties cm neeommodate it \gain the patient would suffer from epigastric 
distress 

With the passage of time and the giadinl enlaigeinciit of the residual 
stomach and its jejunal wall In stretching it becomes possible for such patients 
to eat larger meals without discomfort If it were true tint the entire width of 
the remaining portion of the stonneh were the stoma this could not occur 
because (.mptving would occur too npidh foi the stormch eyer to become dis 
tended ind so stretched Clinieil obsen atiorts of patients subjected to 



partial gistrectomj show that tl est stomachs do distend* and roentgen 
studies show yen well that the true outlet of tl e stomach is m fact tl i diameter 
of the distal loop of jejunum and not the entire circumference of the stomad 
(sec Figs 2 and 4) Tbit portion of jejunum opposite the cut end of the 
stomach is then in netinlity part ot the stomach wall 

A study of ninety patients yvho were subjected to j aitnl gastrectoxn) for 
duodenal or gastric ulcers has led us to to one ohy ions conclusion that is that 
tie true gastric stoma is not the entire width of the lennmmg portion of the 
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stomach, but must of neeessvts l»c that nauowtd outlet which loads into the 
jejunum This outlet cannot lie larger than the lumonal diameter of the jeju 
num Since tins is so, great cate must he exercised to a\oid lot at ion of the 
jejunum onto the greater cunatme of the stomach which would obstruct the 
true stoma Regardless of the tvpe of anastomosis performed, the size of the 
true gastric stoma remains the sime Roentgen studies show rather eonclusiv eh 
that with the passage of time the residual stomach and its jejunal lower wall 
dilates so that moti food can he accommodated and the true stoma then behaves 
much like the pvloius Ultimati.lv a balance is reached so that these patients 
are able to eat a normal amount of food without discomfort 

COX CLT. SION s 

1 The true glstue stoma is not the entne circiimfeienee of the residual 
stomach 

2 The true gastric stoma is onh that nauowed jejunal diameter into which 
the stomach empties, and is found at the lower end ot the anastomosis 

3 The size ot the title gastric stoma lematns the same regardless of the 
ts pc of gastric resection peiioimed 

4 With the passage of tunc., the jejunal wall ot the stomach pouches out 
ward and the residual stomach dilates so that the true gastric stoma becomes 
displaced to the left 

r * Roentgenogiams taken four \ears postop^rativ elv show that the true gas- 
tnc stoma now behaves much hkv the pvloius with regaid to peristaltic actiuti 
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CIIOLECYSTECT0M1 \\d PARTIAL HEPATECTOMA I OR 
CARCINOMA OF TIIL CALL BLADDER WITH LOCAL 
LIVER EXTENSION 

William Siiitvffld, M D ,• Bpoonltn, N y 

D FCENT advances in anesthesia, supportive intravenous therapv, and the 
1 V easy availability of blood transfusion have preatlv extended the scope for 
curative and palliative surgical procedures "Many operations previously con 
sidored impractical or too hazardous may now be undertaken not lightly, but 
certainly with the thought that a reasonable degree of success is to be antiei 
pated 

This ease is presented as another instance of partial hepatectomj and 
cholecj stoctomv for carcinoma of the gall bladder with metastasis grossly 
localized to the adjacent liver 


cise fetout 


J JI, aged n rears a barber mas a lmitte-1 to the medical temre of the Coner 1-land 
Hospital on Sopt 27, 194 For fifteen month* lie had hid recurring attacks of right upper 
abdominal colicky pain He tolerated fatty foods poorly The«e injured flatulence and a 
feelmg of abdominal distention. There was a loss of sixty to seventy pounds in the year pre- 
ceding hospital admi*«ion Call UaJIer stu lies ml rated a nonfunctioning gall bladier 

Physical examination revealed a fairly well noun hed man not acutely distressed who 
showed evidence of recent weight Io«* Examination was e<vnl ally negative except for the 
local fin lings On abdominal palpation a tenler mass eoull be felt irf the right npper 
abdomen. The liver edge was palpal le two fingerbreadtl s below the eo«tal margin and was 
sharp except where it merger! irifh the mass which was interpreted as being gall bladder 
There was moderate abdominal spasm In the twelve day period of observation prior to 
operation a febrile cour«e persisted Thp temperature ranger] from IDO to 10°* F Gall 
blalder x ray scries on Oct. 5, 19 1 > again revealed a non functioning gall bladder One large 
nng shaped shadow could be seen in the right upper qoalrant Thu hal the appearance of 
a gallstone 

Lai oratory data were os follows hemoglobin. S’ per cent white blood cells 9 800 
Waasennann waj negative urine negative I lood sugar 101 mg per inn c.c and urea 12 mg 
per 100 e.c The total Hood protein was r Cm all omin 3 9 globulin n C cholesterol 191 mg 
per 100 C.C-, cholesterol enters "'1 mg rer 100 e.e anl icterus mlex 0 

On Oct 8, 194 j a laporotomy was performed under spinal ane c the«ia through a right 
upper rectus mns«-le splitting inc sion. The gall Ma 1 ler was enlarged The fandu« was hard 
anl hid a peculiar whiteness to it The entire distal two-thirds of the gall bladder was 
intimately fu«cd with the overlying liver bed The liver arounl the gall bladder bed contamel 
numerous various sized nodules — obviou.Jy metastatic carcinomatous nodulp* The inrohe) 
area in the liver was localized to the region about the gall blad ler No other gross metastascs 
could be seen. The glands in the porta hepatis were not enlarged The gaff (ladder abo 
contained numerous calculi The proximal third, the neck and cystic ducts were fr e of 


neoplastic disease The condition was apparently one of ca 
gall bladder with localized metastases to the surround ng liver 
damped, cut, and ligated. The cystic vessels were ligated aul 
sutures was placed through the brer surrounding the grossly j 


unoma of the fundus of the 
The cvstie doct was u latcd 
it V senes of deep mattress 
rolvcd portion anl tied The 
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inrohed liter lot* an i attar? eJ gait Mailer was then resected Ifemoslasia was relatively 
easy to obtain. \n occasional bleeding area was seen. This could be elampel and Igatel 
readily Tho surrounding deep sutures were efftetire and controlled most of the potential 
bleeding After the segment of brer was removed, the bver gap was closed by approx mating 
the cut surfaces by several deep sutures A Penro«e drain was placed down to the foramen 
of Winslow and the abdomen closed in layers Postoperative reeoveiy was nneventful excqit 
for some compbcating bilateral pulmonary atelectans which cleared spontaneously The pa 
tient was discharged on Oct 29, 19 J j (twenty fourth day postoperative) the wound well 
healed and symptom free 

Figs 1 and 2 show the gall bladder and the segment of liver involved Fig 3 is a 
microphotograph of tl e le - * on an epi lennoi l carcinoma of tl e gall bladder 

When seen «evcral months after operation the patient was relatively welt lie then moved 
to another community, where lie du. 1 approximately seven months postoperativelv, presumably 
from recurrence, altlongh the evo'e of death could not be ascertained 



Fir I — Stlcropl otosruph epi Wniolt c rc non i of fail MjiMer (hulli power) 


ur CUWON 

In 1891 Keen* excised an adenoma of bile ducts bj Paquebn caiiteiy and 
fingemad enucleation in 1807 he removed a Jiver angioma by extraperitorieal 
elastic constriction and in 1S99 he excised the left lobe of the liver involved 
bj carcinoma by Faquelui cauterj Hemorrhage was controlled b> the cautery 
digital compression, and suture ligature All three patients recovered from the 
operation Scientj three othei eases of partial hepatectomj for various causes 
were collected from the literature 

Thompson 1 successfully resected a gumma involving contiguous parts of 
the right and left liver lobes He collected eases of l»er resection and reported 
six deaths m fort} two cases 
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Gam 3 m 1907 published si\ eases of liver resections for carcinoma, sarcoma 
'inti cchinoeoeuis disease 

In the Proceeding* of The Royal Society of Medicine* 1022 1923 a sytn 
posium oil partial hcpitcctomy was presented 

Gres Turner* presented a ci.se of an adenoma a large lobulated tumor m 
the light lobe of the liter weighing two pounds and three ounces which he sue 
cessfulh usteted lie quoted a ease of Dr George Hume This was a liver 
liscition for a Jirgc and loeili/ed liver recurrence of a stomich eareinomi 
Deith oeeuned twelve months htir from further 1 icurrenec 

I’inlip Turnei* lemoved i bleeding adenoma In Paquchn ( inters but the 
patient sincuml ed to shock m the immedntc post operative period 

A l«Ug( plunarv carcinoma in the right lobe of the liver vvis eseihed to 
gether with the gall b! iddcr In Wright He stated tliat cutting Iioldly through 
the liver is safe Hemorrhage cm lie controlled bj hot packs and then picking 
up bleeding vessels Other types of liver tumors and resections were presented 
Abel* removed the entire left lobe for adenocarcinoma of bile duet origin 
The specimen weighed five pounds However there was recurrence nmc months 
later 

The liver his been resected successfully in cises of direct imssion hi 
c iremomi from i contiguous prunirv cireinonn as in carcmonn of the stomach 
colon or kidney 

Cflttcip resected i luge soht it v metastasis of the liver at the first stage of a 
two stage abdominoperineal resection for circinomi of the rectum The piticnt 
was well one vear later 

Pickrtll and Clnv removed the lett lol>c thiec times in a four month 
period for oicinoma hiningionn mil gummi 

Pickard and Stevenson" reported the excision of a hrge hepatoma from the 
right lobe of a Imy of 13 months 

Numerous lnstinusof livti resection ait present in the litenture Host of 
these were suceessfullv pcrfoimed Bv (oirespondencc Tinkei md Tinker 11 
111 1939 collected fiftv nine mstmecs of liver reicdions In members of the 
Vmeriean Surgical Association Most of these vvere prcsumahly unpublished 
This operation imest uiidniihtedlv Invc heeu [orformed imnv more tunes without 
publication \crv likilv the unsuccessful eases weio not ruported However 
there is an abund int btcntvur now extant which illuslratcs tint the majority 
of liver lesions suitable for excision miv 1« excised whether in the right or 
left lobes even if not pedum ulitc 1 without a piohihitive mortality or mor 


tmbty rate 

Regarding the specific problem presented In this case report the question 
of whether the procedure is north while arises Tilde I is a summarv of 36 
eases collected where the gall Madder and contiguous liver were excised for 
carcinoma and direct extension into the liver or localized liver metastasis Im 
mediate operative mortality was 5 5 per cent (2 cases) .Waved operate mor 
tality 83 per cent (3 eases), a total operative mortality of IS 8 per cent 
r,rip LrLnccn occurred m US 8 per cent (14 cow), 22= per cent (8 e.w) 
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recurring withm six months and 1GC pei cent (6 cases) between six months 
to a jear Good palliative or possible good long time results are noted in 19 4 
per cent (7 cases) One patient died three \ears postoperativel} of metastases 
two patients were well one j ear postoperatnclv, three were well at 14 15 and 18 
months respectneh and one GY. 'oars after operation Tvventv two per cent 
or eight patients made operatic recoveries hut had no adequate follow up 
studies One patient died otic month and mother six months postoperative^ 
from possible unrelated causes It must he remembered that these cases are 
collected from the literature and mai form a selected group favoring the cases 
with relatnel' better results since those in which poor results were obtained mu 
have remained unpublished Nevertheless this group of cases merits consulcra 
tion The results compared with those eases were simple cholecj steetomj 
exploration with or without biopsv or other less radical procedures upon the 
gall bladder and liver were done are favorable 

Table II is a collection of reports of various series of gall bladder carcinoma 
and some single or small senes case reports Tour hundred seventeen eases are 
collected Two hundred eights four patients weie operated upon Cholecj stec 
tomj was performed 157 times In twentj eight eases there are possible good 
long time results 9 8 per cent of the total numlver of patients operated upon oi 
fi 7 per tent of the total number of tascs collected There are 16 five j car 3 four 
jear 4 three jear 3 two jcai md 1 onevear survivals alive and well at that 
time The survival time is not mentioned of the other case placed in this 
category Five patients (17 pei ctnt of the patients operated upon) lived 30 
25 18 1G 1 _ and 13 months rcspectivelj following operation The remainder all 
succumbed within a relativelj shoit time Immediate opeiative mortality cannot 
be given from the data available In Cooper s senes it was 2o per cent Walters 
and Snell 1 * give it as 10 per cent In evaluating the factors influencing survival 
time or reeoverv Webbers 14 vvoik must lie considered In a studv of thirtv 
patients who had been subjcctid to cliolccv steetomj from the point of view of 
grade of malignancj Broders classification he noted the following Local e\ 
tension and metastasis wore consider iblj higher in grade 3 or higher caremoma 
The postoperative length of life was consulerablv better m the lower grade 
les ons 

I rom a survej of these cases collected liver resection where possible appears 
to be of definite palliative value The results m general are however poor when 
compared with the results of radical surgerv for carcinoma of other organs 

SU50IVR\ 

A case of cpidcitnoid carunoma of the gall bladder with metastases localized 
to a resectiblc area of the livci is presented 

The feasibilitj and palliativo value of lner resection for caremoma of tie 
gall bladder and local liver extension are discussed 

For cotupai ison the i- suits ol tamed with choicest eetomj for carlv cai 
Cinoma or simple exploration and biopsv for more advanced carcinoma are given 
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TH1 CAROTID SINUS SYNDROME ITS SUKGIC \h TRLATMENT 
Richard B Cattei l M D * and Mark L \\ elcii M D t Boston- Mass 

I N RECENT jears manj excellent contributions have appeared m the literature 
on the anatom} 1 • 17 10 and phjsiologv* 3 4 7 0 10 2 23 of the carotid sinus 
In 1933 Weiss and Baker called attention to the significance of the carotid 
sinus reflex particularly in its abnormal phases in man** They presented 
evidence that an abnomallj sensitive carotid sinus reflex could be responsible 
for the s}ndromc of spontaneous attacks of vertigo sjneope and convulsion or 
milder manifestations A number of observers have confirmed the existence of 
what has come to be known as the carotid sinus syndrome ** 13 18 13 Alanj 
individuals with an obnormalit} of the carotid sinus reflex suffer onlj mild 
sjmptoms however there are a number of the more severe!} afflicted persons 
in whom the symptoms of dizziness vertigo and syncope may not only be dan 
gerous but totallj disabling These patients have been afforded relief by surgical 
denervation of the carotid sinus Me wish to report three cases of carotid 
sinus syncope and to review briefly the significant aspects of the carotid sinus 
ajndrome 

The carotid sinus s}ndrome of spontaneous attacks of dizziness and fainting 
occurs as a result of a hjpcrscnsitive state of the carotid sinus reflex It 
results through one or more of three mam reflex arcs The afferent or sensor} 
limb is probabl} alwajs the same but the motor pathwajs differ 

The carotid sinus is a small bulbous dilatation of the first part of the 
internal carotil arter} Its walls ate supplied by a dense plexus of nerves and 
sensitive end organs some of which appear to respond to stretch or pressure and 
others to chemical stimuli Impulses which result from such stimuli arise in the 
carotid sinus and travel centrall} to the medulla * The principal afferent patlnvij 
is bj the carotid sinus nerve (nerve of Ilering) which connects with the glosso 
pharyngeal nerve the vagus nerve the cervical sympathetic chain and ocea 
sionally the hypoglossal nerve* 17 M The three motor pathway responsible for 
svneope involve the vv'us nerve tl e vasomotor depressor nerves or the central 
motor pathwajs the clinical picture being determined bv the efferent or motor 
I Uhvvajs of the leflex 

The first or va 0 al tvpe carotid sinus icflox is characterized bj bradveardn 
nsv stole cardiac arrhjthmn hjpotension and finally cecebral xuaxemva, wlvvih 
ma> had to convulsions or unconsciousness The second or depressor tv pc is 
characterized mainlj by vasodilatation and a fall m blood pressure Canine 
nrrhvthnna is not present but there maj be cerebral anoxemia with resulting 
unconsciousness or convulsions This is the least common and usual]} accoin 
pames one of tiic other two t}pes The third or cerebral type is characterized 
1 ' nnfonicioiiTO- »Hh no chan-o rate or , , 100,1 press „ re 

Uecel esl tor puWcaUon Sept 17 1940 
•Department of Surverj Lahey Clinic 
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without intervening svmptonis Commonh, a mixed t) pc is present, the type of 
syncope being classified according to the dominant motor pathwav involved* 
The vagal tvpe of sunl svneope can be prevented by the administration of 
atropine which paralvzcx the vagal endings, or bv epinephrine through its local 
stimulating effect on the ventricles The depressor tvpe of reaction is abolished 
bv epinephrine through its constricting action on the small blood vessels 
Anesthesia of the carotid sinus induced by procaine hv droehlonde or surgical 
denervation of the carotid sinns will abolish an abnormal response of anv of the 


three types 

In a normal person the mechanical stimulation of the carotid sinus docs not 
produce svmptoms In a patient in whom the carotid sinus is abnormal!} sens: 
tive, mechanical or chemical stimulation results in many symptoms as well as 
a specific effect on the blood pressure Such patients complain of sudden attacks 
of dizziness and unconsciousness with or, more rarely, without convulsions** 
These attacks may occur without warning but arc usually preceded hv a 
definite aura which consists of weakness, dizziness, blurring of vision, ana 
epigastric distress the patient feeling as though he were going to faint Sue 
syncopal attacks are usually associate! with hyperpnea pallor, perspiration 
often profuse, falling convulsive movements declining blood pressure, slowing 
of the cardiac rate and cardiac arrhvthmia Unconsciousness mav list a 
few seconds to a few minutes, recovers, however, is usually prompt The 
frequency and seventy of the attacks varv great h, even in the same person 
The precipitating factors cannot always be discovered but often attacks result 
from turning the head suddenly, stooping, looking up, pressure on the sinus 
in resting the head on one hand weiring a tight collar, or changing the position 
of the bodv quicklv Fatigue emotional upsets and menstruation may precipi 
tate the symptoms In man) cases, however no cause can be found ymp 
toms almost alwavs occur when the patient ls in the upright position UroM 
- svneope „ more common in middle J2 e<l and elder], persons holder 
occurs rorch in vouiig people Not mfrcpientl, ,1 is 

disorders as arteriosclerosis hipcrtcus.on emotional instal.ilitr, M " IMI 

lymph atlcnopathv and digitalis intoxication •» 

The diagnosis* 1 of hvpcractive carotid sinus is made from t e * “ 

mdnems an attack of ssneope be mak,n 2 digital pressure orer the mti 
si irith the patient the upright position FI, „h ..noses .hould^Mte 
■stimulated simultaneously Infiltration of the region of the sinus pc 

"" induced allaek and also present the reproduction 
, _ attack In mechanical stimulation thus sewing to distinguish true a ae 
vsteron w^s Vt the time of manipulation changes m the pulse rate 

from hvsteroneurosK . . , lwtrwar diogram should he recorded 

blood pressure and if f t imporfant that as far 

One side is alwavs more sensitive than the other » or ccrcbral 

as possible the ^mulfte atvpiei/retit mal, grand mal, inures 

^^n^epuc or cataleptic seizures however these attacks cannot 
^induced bv stimulation of the carotid sinus 
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C^sc l — \ ]ioti«ewife, aged oO sears, not seen in the Clime m February, 193% com 
pinning of recurrent attacks of svncopc for fifteen year* At first the attacks were in 
tte^siwt a.o.1 nere ebarnctenreil b\ “ fi el mg weak/’ “a s en=ation of everything turning 
ditV o'" 1 lo s Of < oiWiousness They were of two to ten minutes’ duration and occurred 
only when she was in the uprigl t position There was no luting of the tongue, incontinence, 
or consul-ions They were not precipitated by nor specific movement, however, they occurred 
more frequentli during menstruation and at the time of the menopause During the previous 
yea? the svncopal attacks had occurroil with mcrea*ing frequency and severity and without 
warning Two weeks prior to examination she had fallen in the bathroom during an attach 
and lacerated her scalp badly 

VUwcal examination revealed inolerfltelv generalised arteriosilero-ia The heart n is 
not enlarged Blool pressure was 142 mm systolic and 74 him diastolic the pulse rate 7n 
Laboratory studies of the blood and urine, including a blood sugar nnd *erum falcium, were 
within normal limits The electrocardiogram was essentially normal 

Pressure over the right carotid sinus c»u-od no essential change in the blood pressure, 
cardiac rate or state of consciousness Pressure over the left carotid sinus caused a marked 
drop in blood pnssurc, slowing of the pulse rate and syncope Denervation of the left carotid 
sinus was done March 10, 1933 SI e was discharged improved on March 15, 1933 

The patient wa« Inst seen May 15, 1937, four years and two months following operation 
There had been no fainting since operition She complained of an occasional attack of pain 
in the face, beginning in the nose and spreading over the head Except for slight ptosis of the 
left eye and slight swelling about the war, examination gave negative results Blood pressure 
was 155 mm systolic an 1 S3 nim diastolic No changes could be induced by pressure on the 
earoti 1 sinus 


Case 2 — A- hou'emfe, aged 01 rears, wis seen in the Clinic in June, 1939, complaining 
of rectal bleeediug and constipation of one year « duration Fvaminatioii rereajed carewomt 
of ihe rectum Or June 15 1939 an abdominoj enneal resection was done Conralescenee 
was uneventful (she gained weight and strength and m inaged the colostomy well 

The pit ent returned to the Clime in January, 1912, roniplaimng of dizziness and ayo 
cope For many years she hod had attacks of diz/iness but not until tho paBt three years 
had tlcy been a-'ociuted with 1-tlling nnd syncope pho had suddenly become dizzy, lost 
consciousness and had fallen several times during the past year tVithm the last two months 

She was aware that turning the 
do with precipitating the attacks 
„ ajical measure-! Phe had no com 


plaints suggest i> e of recurrent malignant disease 

Fxamination rcicuh l the patient to be well dci eloped, with a functioning colostomy 
A muter ate degree of arteriosclerosis was present The heart was not f'nLirgeJ A soiaH 
suprat fas icufar lipoma was present on the right side of the neck. Blood pressure was 150 mm 
systolic and S3 mm diastolic, the cardiac rote was 80 Laboratory studies of the blood and 
urine (Ti'O negative re«ults The electrocardiogram was essentially noriDrJ 

f'ri-sure o\cr the right carotid sinus caused no change in the blood pressure or card.ac 
rate l*re->ur e over lie left carotid sinus caused marked sloiung of the put»e, asystole fox 
four -corols a fall in blood pu'-ure, vertigo, and syncope Excision of (lie right supra 
datuulir lipoma aul demrvation of the left carotid sinus was earned out on Feb 1 194” 

During a four rear follow up there has been no return of the spontaneous attacks of 
dizziness and svncopc Car, .noma of the ala of the nose developed winch was treated by 
irradiation Later, n plastic operation was done on the nose The patient was last seen 
March U. WMS, wt which time she was quite well except for moderate nervousness and weak 
nos. There was no e, i Icnco of recurrence Sxe fears and nine months after abdominoperineal 

r Tr,T ° f the Tet,QI *' ,^ 0 < ‘ 1 ,ns ' e 111 Mo ° 1 P^we, cardiac rate, or conscious- 
ness could be elicited by pressure oie r the carotid sinuses Blood pres-u 


i diastolic 


e was 155 mm, systolic 
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x . C ' sr 1 v ol Kir old, mimed, wl ito man, a enb driver, wis i knitted to the Clmc 
on >at 1, 1342, com; laming of attacks of dimness nn 1 unconsciousness He hal been well 
until one year prior to Ins visit to the Clinic, it which time he hi 1 the fir«t attack of dizziness 
ind sudden unconsciousness He was of a nervous disposition * n 1 da the past year had 
three attacks of dizziness and «u.l len unconsciousness He could not associate the first two 
attacks nith any particular movement but wis certain the last one was associate.! with tern 
J»g the Lead to the left qaiefclj IVh.Ie driving the eib he «f irted to fern around at so 
intersection, as he looked baikwarl over the left shoulder, he rullenly tccatue unconscious 
nnd the cab ran into a pole Tliere was no incontinence, biting of the tongue, or convub ons 
Jfc rcco\ere<I shortly and was taken to an emergency ho-pital wlcre simihr attacks of un 
consciousness were reproduced by << pressure oier the left side 0 f the neck »* He ms not 
permitted to return to work After a brief but unsuccessful tml with medical tlern f r he 
was fldused by hi» pbts.eian fo hlte turgienl treatment 

Examination (lie essential negatue results The | cart was not enlarged Tie bl oil 
pressure was 110 nim avsfobe anl TO mm diastolic, the pulse rite was 70 Laboratory itu lies 
of tie Wool and urine, including serum ealcium ini 1 loosl siigir determination*, were nega 
live The clectroeir.liogram was normal 

Pressure oier the right carotid sinus requite I in slight change in blood pressure and 
eanliac rate Pressure oier tbe left cirotil sinus cnu«ed a marked fall in blood pressure, 
slowing of the eirdiae rate, pallor, dizziness, and unconsciousness On Dec 1, 1919, the left 
enrotil sinus 'las denenated 11c was discharge 1 on the fifth postoperative day improved 

On the night of discharge from the hospital, the jatient attenled the theater and did 
not return borne until late The following morning while «hawng, he had a spontaneous at 
tack of dimness anl un on« lousnrsj lie fell to the floor but did not injure himsdf 
Kis wife state 1 that when ale re i lied him I o whs pale an 1 perspiring, but was having no con 
vuNive movements Tliere wis no incontinence or biting of the tongue He regained 
consciousness in about four minutes but wis disoriented nnd not aware of what had happened 
Examination on the following day nt the Clinic gate negative n suits The incicion oier the 
left side of the neik was healing per primatn Com pres ion of tlo carotil *inus on eitl cr 
Mile did not result in syncope \\ lien the hi-tory wis renewed, he admitted, for the flf*t 
time, that some thirty J curs before, when be was 19 years of ige, he had a reirure during which 
to lost consi lOnine'S for a few minutes J[c dome l nnj attacks of vertigo syncope, or 
convulsions during the thirty one year interval between this seizure and the onset of *h* 
present illne-s lie was referred to the neurologic department for further stulv Roentgeno- 
logic studies of the skull were negative \n electro, necj lialogmm was done at the Boston 
Psychopathic Hospital anl lejwrted as follows abnormal cneephutographic report- rerorl 
consistent with vulnerable cortex an! epileptic dysrhrtl nn «s Neurologic examination was 
negative except that ho was apj rchensive and nervous The neurologist believe 1 that he was 
not an epileptic and thnt he lid not haic a brain lamor Herause of the nervousness he ««* 
placed on small .loses of phenol irlntal daily After a short period of observation he was 
permitted to return to his job ns a cab driver 

The patient was last -.pen May 10, 1311 «i R lifre n months following operation, at 
which time be was feeling welt except for nervou-ness anil an o.ensioml attack of dizziness 
There had been no syncope unconsciousness or convulsions ''■o changes coull be eliutcl 
by pre-sure OVrrtlier-VTM 1 ««»•*•* Blool press , re was Un mm a, stol.c and 82 inn, d.nsfohc 


tovratl-NT 

Case 3 is paiticularly intcnstinj? -It 1 '>c' v of * I|L iathci atypical liistotv 
am? setrwes, the patient was not considered to be an epileptic Robinson 13 lias 
made an interesting stiidv to determine the incidence of hypcrseasitne carotid 
sintw reflect nmonsf 1,000 cooptrativc institutional patients with epilepsy In 
everv instance svneopo, convulsions, or tianstlory lo-ss of consciousness hid 
brought the patient to the hosp.tal Of the 1,000 patients examined 0 had a 
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hypersensitiv c carotid smus reflex, an incidence of 0 9 per cent In five oases 
a hyperirntable reflex seemed to be the sole mechatnsm underlying all seizures 
— spontaneous and induced Three patients had hyperactive carotid sinus re 
flexes and were also known to have an additional convulsive mechanism 

The anesthetic management of the hyperactive carotid sinus has been well 
presented by Rovenstme and Cullen 14 and Ruzicka and Ilversole 15 Although 
this discussion pertains primarily to the surgical treatment of the hypersetisi 
tire carotid smus, the surgeon as well as the anesthetist should he aware of the 
reactions that may ocem from an apraiently noimal sinus which has been 
sensitized 4 11 It should be emphasized that an apparently normal carotid sinus 
mav be sensitized bv xauows drugs* 7 (morphine digitalis, thyroid extinct}, 
anesthetic agent 14 ** (light anesthesia, nitrous oxide, evipal), or smgieal pro 
eedure” (operation on the neck) During an operation i patient without picvi 
ous evidence of an abnormal carotid sinus may suddenly exhibit slarmmg si^ns 
such as pallor, bradveardia arrhythmia asystole hypotension and apnea 
Reactions occur most often during operations on the neck and death mas 
result suddenly Such deaths are often said to be the result of circnlalon 
failure IVIun such a carotid smus reaction occurs, treatment must be started 
immediately The head should be lowered oxygen administered, packs and 
retractois removed, and 3 to 5 cc of a 2 per cent solution of procaine hydro 
chloride infiltrated at the area of the bifurcation oi the common carotid artery, 14 
Stimulants and fluids nrc of no value 

In a study of the surgical anatomy of the carotid smus, Sheehan Mulhol 
land and Sfnfiroff 17 found that the pnncipal nerve supply to the sinus was 
through the glossopharyngeal neive by way of the carotid sinus nerve (nerve 
of flcnng) They concluded that “the anatomy suggests the feasibility of tin id 
mg the onotul sinus ntrve in pieference to extensive stripping of the carotid 
artery m the surgical treatment of carotid sinus syncope ” It has also been 
shown ?iv Code Dingle and Mooi house 4 that the cardiovascular components of 
the sinus icflex are conducted solely through the carotid sinus nerve Rn\ and 
Stewart s observations howcvei indicate that the glossopharyngeal nerve in 
man is not in every instance the only nerve through which afferent impulses of 
the carom! sinus reflex are uansmittcd Anatomically, it mav he feasible to i>co 
tion only the carotid smus nerve in the treatment of carotid smus syncope We 
believe that the surest wav of denervating the smus is by section of the carotid 
sinus nerve and extensive stripping of the common internal a nd external carotid 
arteries lmmulntelv after denervation of the sinus an increase in the Wood 
pressure and heart rate occuts This is only transient 11 and jt has been ihoitn 
that in man hvpertcnsion and tnelncardm following even bilateral denervation 
rarely last as long as a week * 


Treatment oi the carotid suras syndrome m be medical or sur-ieal 
Those patients in uhoni the symptoms are mild and , ho „ re „ t 11)(re 

mientli mat require „o treatment as the, can he manased !„ rcossnniiec and 
const realise measures It possible, iat.Rne Horn, „„ d emotional , ho , lld 
la eliminatcel The, should l,e ad.tsed to «,<>,<! turning , he tc , d ^ 
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looking upward, or stooping suddenly Am constriction about the neck should 
lie molded Should the attacks, c\en though mild, occur with increasing frc 
quencj , medical treatment should lie instituted Manj drugs Jmc been used — 
plienobaibital, ophedrinc atropine benzedrine, and so forth — but base not been 
particularly satisfactory s 12 A number of patients may be helped by excision 
of inflamnuton or neoplastic cerucal glinds, by antisxphihtic thcrapi, or hr 
diminishing the dose m digitalis theupj Steyenson 1 ® has suggested x raj 
irradiation of the caiotid sums as suitable tieatment for the bypersensitne re 
flex TVc hase had no experience with this form of treatment Surgical treat 
ment is indicated in (1) those patients in yyhom the symptoms are seyitc and 
incapacitating thus preyenting them fiom earning out their ustnl occupation 
(2) those in whom mtdical thrrapi has been unsuccessful cither because of poor 
response to medication or 1 localise of drug intolennec, and (3) usually those in 
yyhom the mixed or cerebral tjpc of lcsponse is presented 



The operation consists of stripping the common internal md extimal 
carotid arteries at the bifmeation sectioning the carotid sinus ' neryus and 
removing the .ntenmrol.il t.enie Bndotrvhttl nolo,., opine onil etlior ones 
the™ are reeommewM These n,i> he supplementej hv Proei.m block m the 
verj hvperaetive earotnl smm to prevent serious JiiturWee ■" P ll,a ' anil 
blood pressure 
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"W ith the patient in the supine position tl e head is rotated laterally and 
the neck slightlj extended exposin'; the side to be operated upon The skin is 
prepared and the neck dnped m the usual manner An incision 8 cm 
lon«* is made along the antcnoi holder of the stemomastoid muscle centered at 
the lexel of tie uppei boidei of the tlvxroid cartilage (Fig 1) The incision 
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is earned through the shin plats sma, and superior conical fascia to the skmo 
mastoid muscle detraction of the sternomastoul muscle lateral!} exposes the 
carotid sheath containing the internal jugular vein, carotid artm and vagus 
none (Fig 1) The carotid sheath is entered careful!} so as not to injure the 
contents or tlie hjpoglossal nerve which lies on its surface (Fig 2) 'With the 
internal jugular vein and the sternomastoid muscle retracted laterally, the 
common, internal, and external carotid arteries are exposed and the adventitia 
stripped In sharp dissection for at least 2 cm above and below the bifurcation 
(Fig 3) If difficult} is encountered in the periarterial stripping it mav be 
facilitated lij using a small svringe and fine needle and injecting normal saline 
solution beneath the adventitia, thus separating it from the media The inter 
carotid tissue, which contains mans nerve fibers and the carotid liodv, is freed 
lateralis and infonorlj from the bifurcation and divided well above it When 
the intercarotjd nerve is sectioned an increase m the blood pressure and heart 
rate occurs, indicating that the reflex are lias been broken The wound is closi 1 
in lasers 

No special postoptntne care is neecssarv The patient is allowed out of 
bed on the second postoperative dav and mav be discharged anv time 
thereafter 

SUMS! ut\ 


The phjsiologj clinical manifestations, and diagnosis of the carotid sinus 
sjndromc have been reviewed briefly 

"Mention is made of the reactions which mav occur during on operation from 
an appai cntlj normal carotid sinus 

Tnatmcnt of the cuotid sinus syndrome is bncflj discussed 
Three cases are presented 

Caiotnl sinus svneope mav be relieved In surgical denervation of the sinus 
A technique for caiottd sinus denervation which Ins been satisfaetorv tn 
tins Clime is presented 
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THE TREATMENT OP CAUSALGIA ARISING FROM GUNSHOT 
TTODNDS OF THE PERIPHERAL NERtES 
LieOten \nt colonel Norman E Freemvn ,* Medical Corps, 

Ansii of The United Stites 

(Front the T*cnt, e th General Hospital Assam lad a) 

’ I MIL dev elopment of intractable pain md trophic disturbances following 
1 gunshot wounds of the extremities pjitiuil'uh those invoking the peripb 
eral nerves has long been recognized To this svndrome the term causalgia 
vras applied by Mitchell, Morehouse, and Keen' in 1S61 By the use of this 
term, attention was called to the “burning'” chancier of the pain of which the 
patient frequently complained 

The incidence of this condition is expected/} greater m time of war when 
so many casualties with wounds of the sensitive structures come under observa 
tion Spjeget and Alilowsk}’ described in detail nine individuals observed in «» 
scries of 275 eases of unseleotcd periplienl nerve injuries Mavfiehl and De- 
vine 1 encountered fifteen cases of severe cxusalgia m a group of 737 peripheral 
nerve injuries an incidence of 2 per cent In civilian life this condition is not 
rare Miller and de Tahats 4 have emphaMzed the frequency with which some 
form of causalgm like pam may be observed in all injuries 

Earlj recognition of cau>oj«»ia is important not onh because there are now 
available means of giving relief of the pam but especiallj because if this con 
dition is allowed to continue severe and crippling deformities mi} result 

The characteristic feature of causa/gn which seives to differentiate it trow 
other forms of pain is that it always responds dnmatn.aU}, even if onl} tem 
porardy, to the interruption of the nervous pathvvavs which course through the 
sympathetic ganglia suppl} mg the segment There are other features such is 
disturbances in sensation, deep pressure p nn especiallv m the muscles of die 
extremity reflex para]} sis dyskinesia on attempting voluntary movements of 
the part and the v isomotor and trophic disturbances but these accessor} ob 
servations are not uniform The single constant finding is the response of the 
pam to the injection of procaine into the region of the paravertebril s>ympa 
thetic ganglia 

Many theories have been advanced to explain the mechanism of this pain 
According to Lenche 5 the afferent pathway is through the sympathetic fibers 
both those contained m the mixed nerves and those in the perivascular nerve 
plexus Laboratory investigations m the main have faded to demonstrate the 
presence of afferent fibers from the extremities to lie sympathetic nerves or 
ganglia although. Kuntz and Ins associates* 7 I avo reported evidence both anv 
toimc and physiologic of the presence of such sensory pathway in the expert 
mental animal Pereira* has recently presented additional evidence that affer 
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eat fibers from the perivascular plexus in man traverse the sympathetic ganglia 
Lewis 8 has advanced the concept that efferent discharges of sympathetic im 
pulses produce anoxia through vasoconstriction and that the afferent pathway 
is mediated through a set of hypothetical ‘noeifensor” nerves This explana 
tion simply acknowledges the fact that increased sympathetic activity is fre 
quently observed and that blocking the sympathetic nerves relieves tbe pain but 
fails to identify the essential afferent mechanism According to Livingston, 10 
the dysfunction of the sjmpathetic neives is but one part of a more profound 
alteration of the physiologic status of the spinal cord centers 

Recent experimental work of Gramt Leksell and Skoglund 11 has demon 
strated that an artificial synapse is produced in a mixed neive by injury or 
pressure In the presence of sucli a zone of localized trauma centrifugal im 
pulses give rise to centripetal action currents They suggested that these find 
mgs might be of significance in explaining the mechanism of certain obscure 
types of pain Doupe Cullen and Chance" have used this concept to explain 
the production of causalgia In a series of patients who were carefully studied 
they showed that the pam was aggravated by any stimulus which called forth 
activity of 8ympithetic nerves and that it was ameliorated by conditions in 
which sympathetic activity was inhibited According to their observations 
efferent discharges over sympathetic pathways traversed the artificial synapse 
at the site of injury and in this way produced impulses m afferent nerves which 
resulted m the sensation of pam They also confirmed an observation originally 
made by Tinel 1 that relief of ram in certain cases of causalgia might be pro 
duced by blocking the nerve distal to the point of injury On the basis of the 
presence or absence of relief from suppression of impulses in the peripheral 
region of the nerve they classified their cases into the distal ’ and proximal* 
causalgic syndrome 

The present communication is based on a study carried on over a period 
of fourteen months of 114 cases in which the diagnosis of causalgia was made 
These cases were selected on the basis of diagnostic tests from 2 167 casualties 
with woumls of the extremities an incidence of approximately 5 per cent In 
only twenty of these cases however was the causalgia classified as severe The 
patients were Chinese soldiers who were cared for in a U S Army General 
Hospital The casualties were received by air evacuation usually two to three 
days after they had been wounded Their injuries had generally been treated 
in the forward area bv debridement and plaster fixation at one of the portable 
surgical units or field hospitals The patients were admitted to the general 
surgical service and these donations on causalgia were made during the dav 
bv dav surgical management of the coses 


The Chinese soldier is espetiallv suited to a study of subjective sensations 
lie n treneralh intelligent anil coopcratnc II e „ ne „ t0 ,, c Although 

lime ami .cantoned to enduring 1 ariMnpa anil pmations lie n not hesitant 
to eliio In nerd, feenl ctpreseion and feature that he suffering pam Abore 
‘ " " >’ arl ot >" 5 l’ 1 " , “'»I'In to minimize Im complaints e,en to grat.fj 

the medical officer erho n umng ft* ho ,„d to trhom lie mat be smrerelj at 
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taclied The language hairier is if am thing a help lu arming at an impartial 
evaluation of the results of tieatinent since tlie interpreter assumes the post of 
middleman venerated by centuries of tradition as an impartial judge 

Because of modem methods of treatment of wounds in the forward areas 
bj excision of devitalized tissues and immobilization together with chratv 
therapy casualties are generally free from pain after the first few days unless 
infection or tissue ischemia are present Passive movement of the extremities 
should not muse pain unless such a manipulation directly disturbs the inhered 
tissues Those patients should be suspected of ciusalgia whose complaints are 
out of proportion to the serentv of their wounds, espernlh jf the pain is great 
Ij increased In passive movement 



Character of Pam — Although the pain of causalgia is characteristically de 
scribed as burning in qualitv out of a senes of forty two patients who were 
specifically ashed to characterize their pam onh seven applied tins term to it 
Thirt'-one described it as ounib in character mi 1 an additional four is 
‘sticking or ‘stabbing The pain was generally worse at night Onh four 
patients claimed that it was worse in the dwtime In two thirds of the groin 
the symptoms were increased hr wet weather but there w is no significant change 


noted with, variation m temperature 

Onset — Xn Fig 1 tl e time of onset of the i am >•> ainlvzel In i few pa 
tienfs the pam came on immecbateli after mjitrt m i larger number within 
the first dav The mayontv of patients developed pam during the first week 
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aad the incidence then decreased It x\as interesting to note that in two pa 
bents the characteristic pain did not come on until as long as six weeks after the 
initial injury 

Examination —The diagnosis of causilgia in the severe case can frequently 
he made at first glance Fig 2 illustrates the typical appearance of the patient 
suffering from severe causalgia The face is drawn with pam and the affected 
part zealously guarded from in' inoiement or stimulation 
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The patient s entire attention is absorbed by the pain and he is indifferent 
to surroundings Am movement jarring of the bed or even noise produces 
aggravation of the pain so tint he is in constant misery Only five patients m 
the present series lept the land wrapped in a wet cloth but frequently the 
1 it lent s shielded the extremities with bedclothes or garments Voluntary move 
ments of the extremity were effected slowly and with a curious jerking quality 
suggestions dv si mesii Passive movements even when performed slowly , were 
associate 1 witl sutden muscnlu resistim.es The muscles however, did not 
feel to ht m fcpism Scnsotj examination revealed diffuse lij poesthesia and 
knals^M nlielt fre.iuc.ilh ipreul far Ujon.1 the anatomic region of the in 
jnrel none Deep pre-core tspeoalh of the mmelen iras pamfnl 
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Vasomotor and Trophic Disturbances — Larly in the course, vasomotor 
changes ■were quite variable Skin temperature and osejllometnc readings were 
usually within normal limits Only after weeks did the characteristic trophi 
changes occur These abnormalities generally consisted in thickening of the 
skin with piling up of the epidermis long hair, and atrophic nails These ths 
turbances appeared to be due chiefly to lack of use Of more serious significance 
were the soft tissue changes especially about tiie joints of the hand With pro 
longed pam and immobilization these joints became so stiff that the hand was 
frequently useless even when the pain had subsided It was my experience that 
the Chinese soldier was generally not benefited by ev en the most painstaking 
treatment in the phvsiotheiapy department If movement caused pam, he just 
refused to move the affected part The results were necessarily discouraging 
but furnished an even greater stimulus toward demising some form of treatment 
which by abolishing the pain, would allow the individual to use the part 

Paraiertebral Injection of Procaine — The diagnosis was confirmed m every 
case by the cluneal response to temporary interruption of nervous impulses 
traversing the svmpathetic ganglia For the lower extremity, 20 cc of 2 per 
cent procaine containing 2 drops of 3 1,000 adrenalin were injected into the 
region of the second lumbar ganglion With the patient h mg on Ins side a four 
inch iNo 22 gauge needle was inserted thiough the sbm in the depression between 
the lower border of the twelfth rib and the paravertebral muscles The needle 
was advanced at a GO degree angle fiom the horizontal using small amounts of 
Vz P e r cent procaine to infiltrate the superficial tissues until contact was made 
with the bodv of the vertebra The point of the needle was then advanced bj 
successively withdrawing and depressing the hub during reinsertion until the 
point eonhl be felt just gliding past the anterolateral surface of the lumbar 
vertebra With the needle in «ontact with bone the solution was slouti/ injected 


For the upper extrenntv 13 i c of the procaine solution was injected bv the 
anterior approach With the piftent recumbent and the head turned to the 
opposite side the scalenus anticus muscle was defined bv palpation just lateral 
to the clavicular head of the sternocleidomastoid muscle A point one inch above 
the clavicle was marked After the skin and deeper tissues were mfiltiated a 
No 22 gauge needle 2V> to 3 inches long was inserted at a 45 degree angle be 
tween the horizontal sagittal and the sagittal coronal planes of the body At a 
depth of l 1 ^ to 2 inches contact was made with boue Five cubic centimeters of 
solution were slouhj injected With mpid rates of injection serious reactions 
have been observed The needle was then partiallv withdrawn and again inserted 
slightly caudilvvard so os to have the point pass over the heJd of the first rib 
When once more in contact with bone 10 cc of the procaine solution were in 


yected In this senes of cases 21J paravertebral injections of procaine were 
given A pneumothorax developed m five patients although m only one ease was 
it necessary to aspirate the air from the chest There were no other serious rear 
tions Because of fatalities which have been reported during the injection of 
procaine into the piravertebral region it is neeessjrv to re-emphasize the fact 
that the procaine mast be injected slowlv The rate of injection should never 
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exceed 5 c c in one minute Within the or at most ten minutes signs of paralysis 
of the sympathetic nenes should he apparent Flushing of the skin, dilatation 
of the i ems, and cessation of sweating are generally obseried in that ordei 
Increased warmth from arterial dilatation is slower in coming on In addition, 
Homer’s sign should he present when the thoiacie ganglia are blocked 

The pain of causalgia frequently disappears e\en before signs of sjmpa 
thetie paralysis are observed With the cessation of pam the ability to inoie the 
part is increased The deep mnstk tenderness usually persists and pam is 
e\oked on am attempt to manipulate stiffened joints But the striking feature 
of causalgia is the disappear nice of the pam e\en though the sensors and motor 
nenes are unaffected by the injection Tins relief may last onl\ as long as the 
effect of the procame or it may persist for hours and men dais In the mild 
cases the pain mai lie permanently relieied by one or more injections 


Table I 



Structures Involicd — Causalgn has been reported most frequently after 
lesions of the median and sciatic nenes In Table I is presented an analysis of 
the structures lmohed in this senes of cases Tins condition may apparently 
come on after injury to am sensible structure The seiere ca„es howeier, yvere 
seen only after injury of the brachial plexus median, radial and ulnar nenes 
and in the lower extremity the suatic nene Contusion or incomplete seierance 
of the nene was generally found when the lesion ini olied one of the major 
nenes Pam following hand injuries which could be benefited by paraiertebral 
procaine injection was frequently associated yvith complete dmsion of one of 
the digital nenes 

TREATMENT 

brntc such striking relief was obtained from temporary interruption of the 
nene impulses trnersmg the sympathetic ganglia and since lasting relief has 
been reported by Homans'* with repeated injections this form of therapy was 
first tried It was disappointing to find that only nuld cases of causalgia re 
sponded to one or eyen repeated injections Eyen though there was temporary 
unproy ement relief did not persist As many as eight injections were gnen in 
y single case without permanent benefit 


Preganglionic si inlmthectmm was then used for pam in the upper es 
t renutt m two patients The sympathetic chain was dmded below the third 
thoracic ganglion and the connections between the second and third ganglia and 
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the spmal cord were seveied Prompt teliof was observed but within one wee] 
the cbaiactenstie pain had returned Although not as severe as before synipa 
thectomy it still prevented full use of the hind and above all soft tissue changes 
vv ere not prev ented 

On the basis that preganglionic section of tlie sj nipithetic suppl) to the 
upper extremity might not sever all the connections which were responsible for 
the development of pain resection of the ganglia including the stellate was tlen 
performed in four easps Although the results were excellent in two cases on)) 
moderate improvement was obtained in the third case and m one patient al 
though lmniedtateh after operation he was completclv relieved within one 
week there was definite lecitrrence of the pain PJcirh , some other form of 
treitment was needed 



It was noted at this time that the sjmptoms of t mvilgiJ weie more effec 
tivelj relieved by injection in those eases in which the cvtienuty hadlcen nn 
mobilized in plaster because of a coexistent frieture Twenty one patients were 
accordingl) treated bj immobilization in plaster with reposted paravertebral 
injections Of procame Onty ten of them ol tamed lasting relief and these were 
general!) mild cases ot causalgia The end results as far os function was con 
cerned were poor Many of the pitients developed marked soft tissue changes 
in their hands with stiffening of the jmuts of the fingers Fig 3 illustrates the 
useless hand produced b) long standing pun ind disuse 

On the basis that Leruhe hail obtuned encouraging results in the treat 
ment of causalgia from periarterial sympathetetomv a more radical type of 
operation was vised Through the anterior supraclavicular approach the stellate 
second ami third thoracic ganglia with the intervening chain were resected and 
in addition the adventitia with its plexus of nerves was stripped from the sub 
clavian arterj This Operation was followed In consistent relief of pain It was 
used nt first onlj in the longstanding intractable ewes in which ntl other forms 



FREEMAN TREATMENT OF CAUS VLGI V FROM 0 UN SHOT WOUNDS 


75 


of treatment had been attempted Seven patients who bad had severe pain for 
from three to sis months were subjected to this radical operation Although the 
pain was relieved in each case in onlj two was there recovery of function In 
the other five, although the pain was relieved, the soft tissue changes associated 
with months of disuse precluded normal function Fig 4 illustrates the type of 
useless hand so often encountered It is significant that no patient in whom the 
diagnosis of moderate or severe causalgia was made during the first part of this 
stud} was returned to dutj 

A easualtj was admitted to the ward in Julj 1944, who had sustained a 
partial lesion of the braclual plexus from a shell fragment He was suffering 
such mtense pain that radical sj mpatheetomj appeared to he the only form of 
treatment which would give lasting relief He was operated upon ten dajs 
after the initial injurv Upper thoracic ganglionectomj and periarterial sjmpa 
thectomj of the subclavian irten were perfoimed Not only was the pain 
permanently relieved but be did not develop nnj of the secondary changes of 
fibrosis thielenmg of the si m or conti aetures Fig 5 shows the flexibility of 
lus soft tissues 



In the succeeding ten cists of moderate^ seveic and severe causalgia para 
vertebral injection of procaine was used for dia D nostic purposes only The 
patient was then subjected to t irh radical s\ mpatheetomj Relief of pain was 
obtained in all cases The functional results were excellent Crippling deformi 
ties from contractures and soft tissue changes were prevented It is significant 
that of the ten patients treated In earlj radical sv mpatheetomj eight were re 
turned to light dutv Lven though the paralvses associated with the nerve 
lesions persisted the 1 Hients hid no pun and had free movement of the ex 
tremities 


There still remained the lesion of the penpberil 
treatment for reiteration of function \ecordmg to the 


nerve which required 
prevailing opinion at 
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the t»“e the earlier cases were being studied, suture or lysis of the peripheral 
nerve bad been delayed until healing 0 f the wound was complete The report of 
Churchill, however, indicated that, with the use of penicillin, early secondary 
closure of wounds conld be undertaken Provided that no devitalized tissue or 
infection was present the wounds could best be closed between the fourth and 
tenth day after injurs This repaiatne snrgerv offered au ideal opportunity for 
remoung the initiating factor which was producing the eansalgia, namely, the 
irritation of the injured nerve 



Four patients with eansalgia were treated by this method They were all 
suffering severe pain The diagnosis of eausalgia was continued by the tem 
porary relief afforded by paras ertebral injection of procaine either before or 
after operation Penicillin, In the intramuscular route, was admmsitered, 
15 000 units every three hours, starting the day before operation and continued 
for three days afterward In the operating room the fresh wounds were widely 
opened, all devitalized tissues excised, and the injured nerves sutured The 
wounds were closed without drainage Fostoperativ e injections of procaine into 
the region of the sympathetic ganglia were needed in only two of the esses 
After wound healing complete freedom of movement was preserved in each of 
the cases without the dev elopment of aDj fibrosis or soft tissue changes about 
the jotnts 

CASE REPORTS 

(JlSE 1 (15937) — The patient was a Chines© soldier who sustained a perforating wound 
of the right wrist from a rifle bullet on Feb 3, 194o Debridement of the wound with m 
mobilization m plaster had been performed w the forward area At the time of admission, 
four days later, he was suffering from severe paw in the hand and this pain was increased bv 
any form of stimulation Beginning flexion contracture of the fingers w a g already apparent 
and any attempt at passive movement was associated with severe paw Paravertebral JBjee 
tion of procaine W33 followed by dramatic relief of pain which lasted for three hours Awe 
days after injury he was taken to the operating room and, nnder anesthesia the plvter «a«t 
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was removed Tlie wound was found to involve the anterior surface of the Wnst on the ulnar 
side two inches above the joint The severed ends of the flexor muscles and tendons protruded 
into the wound The ulnar nerve wa9 found to be partially divided and bound by plastic 
exudate to the traumatized muscles A secondary debridement was performed, excising the 
remaining devitalized tissues The traumatized segment of the ulnar nerve was excised The 
tendons were then sutured an 1 the fresh cut ends of the nerve approximated The wound was 
closed without drainage The wnst was put in acute flexion with a posterior plaster splint 
The patient was completely relieved of pain from tl e tune of operation Passive movement 
of the fingers no longer caused him to wince When *he wound was healed, complete freedom 
of movement was preserve 1 although anesthesia in the ulnar distribution and paralysis of the 
intrinsic muscles of the hand supplied by the ulnar nerve persisted 

Case 2 (1600(5) —A Climc'e soldier was wounded in the upper third of the right arm bj 
a rifle bullet on Feb 2, 19-53 The wound of entrance was over tlie mesial surface of the arm 
three inches below the axillan foil and the wound of exit was on the posterolateral surface of 
ihe arm at the same level Immediate paralysis of the upper extremity had occurred After 
superficial dehndement of the wounds he had been admitted to an evacuation hospital in the 
forward area On Fcbroarj JO, eight dajs after injury, he suddenly developed a marked 
increase in the swelling of the arm with severe pain Tl e diagnosis of pulsating hematoma was 
made and he was evacuated to the general 1 ospital Upon admission he was taken immediately 
to the operating room Under gcneml anesthesia the brachial artery was exposed just below 
the axilla and encircled with a segment of rubber tubing The incision was then extended to 
open the wound wnlolj The fiesli Wool and clots were evacuated and the laceration of the 
wall of the brachial artcrj was expand Since the wounl of the artery was below the origin 
of the profunda and since the wall of the artery was contused, repair was not attempted The 
artery was divide 1 and both ends ligited Complete exploration of the wound was then per 
formed The median nerve wns founl to be completely divided and the ulnar nerve partially 
severed It would have been impossible to approximate the ends of the nerves in case that the 
traumatized region had leen excise ] Accordingly a “bulb suture” ot the nerves was per 
formed and the wound closed without drainage Although tie circulation to the hand was 
‘ ‘ ‘ * . ' pain was com 

i i ■ Neurorrhaphy 

_ er the original 

injun The complete freelom of movement nnl absence of pam on manipulation persisted 
and the patient was discharged to a eonv descent hospital without any «oft tissue changes or 
contractures 


Case 5 (IC072) —Tills patient was struck on Feb 2, 1945, hy a shell fragment over the 
insertion of the deltoid on tlie right »i le The fragment apparently split and one of the 
particles passed anterior to the humerus with the wound of exit in the posterior axdJa while 
the other passe I ] os tenor to the humerus and lodged in the thorax He was kept in the for 
ward area for seventeen dov s because of the hemothorax At the time of admission he present 
ed evidence of complete paralv sis of the radial and musculocutaneous nerves He was suffering 
from severe rain which was completed although temporarily relieved by paravertebral injec 
tiou of procaine Five davs after a Im.ssion some three weeks after wounding, while the 
wounds were m the process of healing ompletc exploration was carried out The radial nerve 
was found to have hern severed Iv the fragment which passed to the posterior side of the 
humerus while the musculocutaneous was found fo ),re been divided anterior to this struc 
ture End to end sutures were performed after excision of the damaged portions of the nerves 
Vfter operation two paravertebral injections were required to produce complete and permanent 

subsequent limitation of 
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Cvse 4 (1G1U9) — \ patient on Fell 20 3<H3, had sus 
of bamboo across tho anterior surface of the left wnst 


tamed a laceration from a sharp 
on the ulnar side, one inch above 
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the joint Immediate pnnnn future of the wound 1 -id been performed in the forward area 
The operative note which accompanied the patient xtat-I tl at a soture of the divided nlnar 
nerve hod been performed At the time of admi«sion on March 5 the wound was clean and 
the skin healed The stitches had been removed before adni s«ion Tl e patient complained of 
severe pain and there was already a beginning flexion contracture of the fingirs Temporary 
rebef was afforded by paravertebral injection of procaine The following day he was 
anesthetized and the healing wound was widely openel \n anomaly of the ulnar nerve was 
disclosed in that the nerve was found to divide approximately three inches above the wrist 
Only one of the division had been sutured an] the n<*r\c at this point was adherent with 
plastic exudate to the elematous muscle and fascia Tt e Iciitalized portions were excised anl 
the fre'H ends of the two nerves were approximated Tl c wound was re«ntured without 
drainage and the wrist maintained in acute flexion with a posterior plaster splint Complete 
and permanent rebef of pain was afforded 


DIi>CU»iO\ 


Receutlv published studies’ ’ on the eases of i msalgia resulting from gun 
shot wounds of the nerves incurred jn World War II have come from general 
hospitals in the Zone of the Interior The incidence of severe causalgia in nerve 
injuries Ins been given as from 2 to 3 per cent In the present series the inci 
deuce m 2 167 unselected cases of gunshot wounds of the extremities was 5 per 
cent although the severe eases linounted to less than 1 per cent It is probable 
that the pain in manv of the milder cases included in this stiiclv would have 
subsided spontaneous! v It was onlv because an active search vis made for 
cases of pam that were amenable to relief bv Mod mg the sympathetic nerves 
that as large a group was found Miller and de Takats* have reported a similar 
high incidence of causalgi i like pun aftei injuries in civilian life It is likelv 
that an even larger percentage of cases of triuma would have a eausalgte com 
ponent to the pain if approprnte studies were made 

A considerable period of time geneialh lapses between the initial jnjurj 
and the time that the casinltv ortives m a hospitd in the Zone of the Interior m 
which definitive surgerv ian be carried on and completed Although numerous 
studies have been carried out on patients who have had the pain for some months 
and in whom trophic changes and fibrosis of the soft tissues have already taken 
place, it is believed that the present senes of cases is unusual in that the casual 
ties were observed shortlv after thev had received the injuries and before tlv- 
secondary changes could tale place An opportunitv was thus afforded of m 
stituting treatment at the eailiest possible moment m order to prevent the 


development of irreversible damage to the soft parts In addition daily cou 
tact with the patient during the period immediately after wounding observation 
of the effects of treatment on the pam and above all the opportunitv of in 
Speeding at the operating table tbe fresh lesion responsible for the production of 
the pam have permitted a closer insight into the pathogenesis of causalgia 

The dramatic relief of pain produced bv the injection of procaine into the 
region of the svmpithetic „nnglia suggests that the nerve elements responsible 
(or the perception of the pun ire he.iij a, ie-Jhet.ee, I The patients mil fre 
queutlr state that the eatren.it> feel, numb inmataM' “ fl " ll,e b,ock 1 " ld 
ret neurologic esannnation fill, to reieal a,,, vhlit.oml Io,a rfaensat.on other 
th‘n th« .lie to the initial non r uipin In far, the eaten, of „ e Mp^theu, 
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may actually be deeieased It is as though the center were being bombarded by 
a multitude of pain impulses Sudden cutting off of a large number of these 
stimuli leases the part temporarily numb Although cluneal observations have 
strongly indicated the "sympathetic” origin of causalgia, as Lenche 5 was the 
first to point out, carefully controlled laboratory experiments in animals gen 
erally ha\e failed to provide evidence for tlie transmission of afferent stimuli 
through the sympathetic ganglia Only the observations of Kuntz and his 
associates® 7 have demonstrated such pathways Li\ mgs ton 10 has recently re 
viewed the experimental evidence and has concluded that "it is not reasonable 
to ascribe the benefit conferred by sy mpathectomy in the causalgic states to an 
interruption of pain pathways ” 

A recent concept which is more in keeping with the clinical findings is that 
supported by Doupe, Cullen and Chance ’* They adhere to the sy mpathetic 
origin of the pam of causalgia but attribute the stimuli to impulses coming 
down the efferent sympathetic fibers in the mixed nerves At the artificial 
synapse produced m the area of injury,” these efferent impulses are believed to 
spread to the sensory afferent nerves and are then carried over the dorsal roots 
to be perceived as pam originating in the distribution of the injured nerve This 
explanation does not explain the diffuse character of the pam of causalgia nor 
its peculiar burning quality However, they present considerable evidence to 
support this concept In one patient with causalgia of the foot, low spinal 
anesthesia sufficient to block the sensory roots to the part but not high enough 
to affect the efferent sympathetic fibers as shown by the failure of the slcin 
temperature to rise was sufficient to abolish the pain This experiment was cited 
as evidence tint all pun sensations were ultimately transmitted by way of the 
dorsal roots supply mg the segment On the other hand it is well recognized 
that the pam ot causalgia inly persist in spite of extensive rhizotomy The 
following case is cited to raise again the question, ‘ Is the sensation of pam from 
the extremities in man carried hv somatic nerves alone i’ 


Cvse o (WU*>) — \ Chinese se»ge-mt, nas bounded in the left foot on July "5, 

For the following six months he vns tro-itel in a hospital in the forward arei for -ever* pain 
in the fore part of the foot The pun was tempor-inlj relieved on tno occasions by para 
vertebral injection of proe'iine into the region of the lumbar sympathetic trangha Because 

penpl eral nerves 
iderneos on pres 
the skin of the 

-""'v Uljl ■ SU[1 " l u<1111 ' n cordotomy wa. performed a t the level of the .eeornl thoracic 
vertebra rvrthout affcctmg the pvrn ami tenderne*' Upon adm.s'iori to the general horprtal 
neurologic ev.mil,-, Iron ro, 0 , 1,1 lo„. of -crr-c of pam an 1 temperature on the left mde below 
the fourth tbur.r.o vertebra and com, let, re.rorj low „ t h, left foot eveept that pam and 
tenlern,,. on , | re-u.c peml.te 1 ,n the end ot the foot Inject, on of prorar.o rnto the 
regron of the left lumbar .vmpathetre gungl,, ,a,„o.l p„„ ft dr-nppe.rance of tie pa, a a,d 
ten lernew Pot,,., matron, of ll e ,k,n le.per.rure d,„ng 1 ,f,„ the mjeet.on .hewed 
, nbvenee of no .hra temperature wa. prevumably due to the 
»i> Piovrou. rru.hmg of tho peripheral 
nerve. I o,„r,, rml pnlheetom, u„ ,1„„ perform,! m ln V grom 

mptoro. Ten da. l later, „nee there wa, -t.U rt.gbt reenrrenre 


thxt there w 
interruption of nil c(T< n 


,vith alnt 


'll j If to relief of *' 
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of pain on pressure, a second lumbar injection was given. The pain was again compl.telv 
abolished and accordingly a lumbar ganglionectomy of the first to fourth lumbar vertebra 
was performed Jio further improirmcnt occurred 


It may have been that, in tins case, the initiating factor for pain had 
escaped into the higher centers” as Livingston 10 has suggested On the other 
hand, the persistence of tenderness indicates more likely that there is some 
additional pathway which has not been interrupted 

This case is noteworthy for the fact that abolition of efferent vasoconstrictor 
impulses by crushing the peripheral nerves did not abolish the pain In spite 
of the absence of tome sympathetic impulses, demonstrable by no rise in slun 
temperature after Iumbai block, the pain persisted and was relieved only b\ 
the injection of procaine into the region of the lumbar sympathetic ganglia 
The partial relief afforded by periarterial svmpathectomv suggests that the 
periarterial nerves imv be in part a route for the transmission of the painful 
impulses Pcarse 1 * has cited a mse of causalgia which was not relieved bv 
lumbar sympathectomy but at a subsequent time was relieved by periarterial 
sympathectomy of the femoral artery- Pereira* recently showed m man that 
pain from stimulation of the perivascular tissues is transmitted through the 
sympathetic ganglia The improvement noted m the results obtained in the 
present senes of eases when peinrterial sympathectomy was added to the upper 
thoracic ganglionectomy is additional evidence of the significance of this path 
way in the mediation of the painful impulses Further evidence against the 
concept that efferent sympathetic discharges are responsible for the pain is 
afforded by the experience reported by May field and Dev me 1 In the treatment 
of causalgia of the lower extremitv bv lumbar svmpitiiectoniv they observed 
that one case was not relieved bv resection of the third and fourth lumbar 
ganglia However, when at a second operation the first and second ganglia were 
also removed the pain was relieved 

Inspection of the wounds within ten divs after injury lias revealed that the 
damaged nerves are m contact with devitilized tissue and are adherent to sur 
rounding structures by means of plastic exudate It is reidilv understandab’e 
that any slight contraction of the muscles would produce stimulation of these 
sensitive exposed structures To account foi the persistence of the pain it is 
suggested that any stimulation which produces involuntary coutiaction of the 
striated muscle in the neighborhood of the injured nerve will produce pam The 


pain impulses may be carried over the sensorv fibers m the svmpatlietie system 
described bv Kuntz and his assoentes* The pathwavs mu be both in tbc 
mixed nerves and in the periarterial network The afferent stimuli upon enter 
ing the cord mav excite contriction of the mu«eles which supplv the region o 
the injurv and thus occasion further stimulation of the sensitive injured strui 
tures Paravertebral injection of procaine bv abolishing the painful stimulation 
may break up tin. v.eious urtie If there ejten.ne partial injuo to the 
recurrence of the Melon, circle go, .orally tale, place .ponlmeou.lj With 
a mild injury one injection alone mav afford permanent relief In the .mere 
ease, thet.emu. crcle ean be pre.ented In «b*Mm the urea of injury throu s h 
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accurate approximation of the exposed neive ends If this is impossible com 
plete severance of all pathwajs is necessary m order to abolish the reflex 
permanently 

Nothing more than a suggestion is possible as to the mechanism of causalgia 
The hypothesis of the ‘sjmpathetie” origin of the pain m man is in accord with 
clinical experience This hjpothesis is not in accord with the majority of ob 
serrations made on experimental animals The therapeutic implications lion 
ever, are clear It is essential to lelieve the pain earl} before the onset of soft 
tissue changes Recognizing the fact tint the initial lesion is trauma to a nerve, 
generalty incomplete severance of one of the large nerves of the extremities, 
prompt exploration with adequate debridement and earl} closure of the wound 
are indicated Persistence of pain can generalty be abolished b} one or more 
injections of procaine into the region of the snnpathetic ganglia Although 
radical S}mpathetic ganglioneetoni} , possibty combined with periarterial s}mpa 
thectom} will give relief from pain it should be used onty m the e\ent that 
local repair of the lien e is impossible because of complicating factors or that 
the pain persists in spite of repotted paravertebral injection Sympathectomj 
should be performed as soon as it becomes apparent that treatment of the local 
lesion will not afford relief tiom pain 


summary 

The diagnosis of cuisilgia was undo on the basis ui the relief of pain by 
paravertebial injection of procaine in 114 Chinese casualties selected from 
2167 cases of gunshot Mounds it the exticnnties The causalgia Mas severe m 
tv enty ot these cases 

Permanent relief ot pain following sjmpathetic block by paravertebral in 
jection of piotaine even vvbcn repeated was obtained onty in the nnld cases 
Partial tecurrencc ol pun n is noted ill four out of six eases follow mg 
preganglionic s' mpathcctoin) or gariglionectorav 

Ganglionic tninv cimbined with peiiarterial svmpatheetomv of the sub 
clavijn «irtei\ t i'o complete uliif ol pun m seven <ases of moderated severe 
and sevcie tuisalgii ot the upper extrenutv In the longstanding cases of 
causalgia even tlioiir.li tin pun was rtlievcil the tunetional results were pooi 
due to the second u v film tu clianges in the soft tissues of the hand 

harlv radical sv nip ithcctoniv m ten cases prevented the development of 
contrictnies and ither seiondarv changes 


Larlv reparitm surgerv within time weeks of the initial injur} followed 
bv on« oi two panvertibral injections of pmnine was used in four eases 
Relief of pun w is nclnevid aiul secondarv contractures were prevented 

r irh relict of pun is esseutul in order to prevent the development of soft 
tissue change* This relief tan licst lie obi lined h } eirlv reparative surgerv 
followed when ntussitv hv piravcrtebral injections of procaine 

Radical sv inpatliu toinv should lie reserved for those patients in wliom it s 
impassible to obt mi ik an healing ot the wounds which involve the nerves or in 
whom the pirn persists Svmp.tl ectoim should lie performed eirlv before the 
development of fibrosis and contractures 
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A Mil YTIONS IN Tim S\ N DROME OF TIIE RUPTURED 
INTERVERTBBR \h DISC IN THE DUMB Ml REGION 
I hi mJtii V Kri^tofi MU \spGi\ E Ownt ME DuuitM, N C 

( From thr \(vro«ir„Kvl Pulton JViwrtmenl of Strnrry D\Ae rnurritfy S ^ool of 
IlexUfi*') 

T ill, s\ ndrome of simple rupture or protrusion of the inters ertebril elisc 
his hull elefincel xerx clenrU in recent u irs prouding much clarification 
of the problem of low hick pam The undromo Ins Ikhi recognized with in 
creasing frequenc' particulirli since. Mixter \ publications mil tod i\ it is of^ 
major nenrosurgie il eonsielcrition .\ppro\im iul\ hO ptr cent of ruptured 
lumbar discs elicit a classic il picture hut tin run lining 20 per emt presmt 
puzzling ami complt\ uiriitions wlueli demand the most detailed nnd c tnful 
studs for differential diagnosis The site of niptun (whether lateral or trins 
reiso in relation to the spinal cam!) the direction of the protrusion of the 
disc and other sequelae determine the resulting sunptonis ami suns The 
prisent piper is eoncenud with n discussion of tlu \ matrons in the suidronu 
in relit ion to the anatomic changes with which tin a an. nssoeiitod 

SunpU nipt m i or protrusion of the div to impinge on n single spinal 
none root as shown in lip 1 -1, results m sunptonis and signs which nre 
relatiulv few and iiiuform The classical pictun, nssouitcd with this condi 
tiontnn In deseribcel as follows The snhjcetne ch uiges presented In patients 
with latirilh protnidini niptun d discs ns well as tlu objeetne ones found 
on exammitum an furli cH irnctenstie nid Min mostli m mtcnsiti neconl 
mg to the st ue of ale ante me nt ^ luston of trnunn single or repe ited can 
le obtained tiom the majorite of these patients the lent under of the uuliud 
uals with n few iMeptnins ha\e had a sudlen onset of pun eeell if no histon 
of trmnn is obt unable The pun is confiinel to the lumhostcril region for a 
earnlh length ot tmu oi until the protnismn of tin disc takes jdaee and the 
root (ompnssion is istiblisluel which results in eomphmts of minting pun 
in the postiuor aspect of emt of the lower limits These radicular puns arc 
larnble in extent hut lie alwais influenced hi motion m the luinhosaci il 
spun ml hi changes in the mtraspinal pressuu lesulting from tlu i irinbiliti 
of congestion in the nehielian \eins brought on he increased abdominal and 
thoriuc pleasure as eluting coughing sneezing and str lining The rulicnlar 
pun at times max ha\e localizing laluc hut this elepends laigeli upon the 
patients ahiUti to ohsenc the elistnbution of the raelntton 

Radicular pam is frcquentli accompanied hi parcstliosne which are eon 
fined at tunes within the limits of the distribution of pun but more, often 
within an area distal to that inside the range of pam Other piticnts complain 
of more numbness which also is felt bciond the painful aien Thus it is 
nthei common for patients to comphm of excruciating pam m the posterior 
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atrophj of certain muscle groups xensorv impairment m certain dermatomes 
and finallv changes m the tendon reflexes of the lower limbs 

On the basis of these findings a ruptured intoi vertebral disc at the fourtli 
lumbar interspace can lie recognized casdj when it protrudes latcrallj The 
mechanical defensive signs arc present the patient complains of sciatic paui 
and numbness of the hig toe and the examiner finds weakness of the anterior 
tibial and peroneal muscle groups decreased knee jerk and sensorj impairment 
over the anterior aspect of the log and dorsum of the foot Likewise, rupture 
at the fifth lumbar interspace and compression of the first sacral root can he 
diagnosed when the patient complains of numbness in the two lateral toes along 
with sciatic pain and when examination reveals drooping of the gluteal fold 
decrease or absence of ankle jerk, and impairment of sensation over the lateral 
aspect of the leg and foot 

In contrast with this dcirlv defined clinical sj ndrome arc the variations 
in the svmptoms and signs associated with other tjpes of rupture of the inter 
vertebral discs or complications and progressive changes in the simple tjpo 
Correlation of clinical with operative findings has revealed a number of con 
ditions responsible for variations in the sv ndrome these are 

1 The rupture has taken place higher than the fourth lumbar interspace 

2 I atcral protrusion has not occurred or the protrusion is largo enough 
to affect more than one or two nerve loots 

3 The protrusion has been bilateral 

4 Two or more adjacent discs have ruptured 

» The main bulk of the ruptured disc is no longer attached to its inter 
space hut has wandered into the spinal canal 

G The protrusion is so massive that it completed) blocks the spinal canal 
and thus produces tl c s> ndrome of cauda equina 

First ruptures at the higher interspaces cause complaints mostlv of hack 
pain oi flank ] am and the helpful sciatic distribution is missing as are mam 
of the other easilv detected signs of rupture of the lower discs The following 
case historv bneflv summarized maj serve as an illustration 


Case 1 CH story No 7047 ) V 30 year old man evper cnced onset of pan in the 
right lumbar region ten weeks before admiss on There was no rad cular pain but pain 
aggravated bj motion n lumbosacral sp ne and bv increase! mtraspmal pressure Abnormal 
objective find ngs were paravertebral n uscle spasm in ngl t lumbo lori-il region with 
tenderness on pre«sire in tl s area In th s case there was no scol osis no lim tation of 
forward bend ng no 1 mitation of straight leg rarsing no tenderness of sent c. nerves, no 
motor weakness and no sensory impairment Laseque a sign was negat ve bilaterally 
Tendon refleves were active and equal m the lower l,mbs Fluoroscopy was earned out 
after intrasp nal njection of 1 p odol and a large fin n? defect W8S ^countered at the 
first lumbar interspace on tie r gbt s le Operat on revealel a ruptured disc in th s space 
«> » rrotmon o.c» P j.n 5 tl . r ght h„l( , p „„ a d 

log the cauda equina posteriorly 


Second when the ruptured disc falls to protrude laterally (IV 2) or ,f it 
,s sufficient 1 ) large (F.g 3) it maj compress sea oral roots and nta, eaen affect 

all of the roots that hate not left the sptnat canal „ , h e lr respectne intener 
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thigh and calf and simultaneous! v of numbness in tl e big toe or tl e little 
and fourth toes Few will fecJ pa n down to the toes, ti ough such a rompla nt 
is encountered occasional!} 

The objective changes found after protrusion of the disc mav be class Bed 
a« follows (1) changes characteristic of a ruptured lumbar disc and p) 
changes that have localising value with respect to tl e particular nerse roots 
compressed The former changes are mechanical and defensive and are dae 
to bodilr responses induced to guard against the shocking pain for example 
the paravertebral muscle spasm abnormal posture of the spine limitation of 
straight leg raising presence of Lose juc s sign The localizing ehan"es are 
neuropatl olo"ic in mturc and therefore of much giaver significance Such 
changes are briefiv the earlv selective weakness aiul Jvjotoma followed by 


1 




JvKINTOH' VM> ODOM RUlHIRtD INTI R\l 111 I RRlL. DISC 


S5 


atropliv of certain muscle groups sensors impairment m certain dermatomes 
and finallv, changes m the tendon reflexes of the loner limbs 

On the basis of these findings i ruptured inters crtebral disc at the fourth 
lumbar interspace can be recognized casilj when it protrudes lateralis The 
mechanical def crisis c signs are present, the patient complains of sciatic pain 
and numbness of the lug toe, and the examiner finds weakness of the .anterior 
tibial and peroneal muscle grout's, decreased I nee jerk and sensorj impairment 
over the anterior aspect of the leg and dorsum of the foot Likewise, rupture 
at the fifth lumbar interspace and compression of the first sacral root can be 
diagnosed when the patient complains of numbness in the two lateral toes along 
with sciatic pain and when examination reveals drooping of the gluteal fold, 
decrease or absence of ankle jerk, and impairment of sensation ov cr the lateral 
aspect of tbe leg and foot 

In contrast with this elearlv defined clinical sjndromc are the sanations 
in the symptoms and signs associated with other tj pcs of rupture of the inter 
vertebral discs or complications and progressive changes m the simple tjpe 
Correlation of clinical with operative findings has icvoaled a number of con 
ditions responsible for variations in the svndromc those are 

1 The rupture has taken place higher than the fourth lumbar interspace 

2 Lateral protrusion has not occurred or the protrusion is large enough 
to affect more than one or two nerve roots 

3 The protrusion has been bilateral 

4 Two or more adjacent discs have ruptured 

o Thi main bulk of the ruptured disc is no longer attached to its inter 
space but has wandered into the spinal canal 

6 The protrusion is so massive that it complete! j blncl s the spinal canal 
and thus produces the syndrome of cauda equina 

First ruptures at the higher interspaces cause complaints mostlj of back 
pain or flank pain and the helpful sciatic distribution is missing as are manv 
of the other easily detected signs of rupture of the lower discs The following 
case history bneflv summarized may serve as an illustration 

Case 1 (History No 7C477) — A 30 year old man experienced onset of pain in tie 
right lumbar region ten weeks before admission There was no radicular pain but pain 
aggravate 1 by motion in lumbosacral spine anil by increase l mtraspinnl pressure Abnormal 
objective findings were paravertebral muscle spasm in right lumbo lorsal region with 
tenderness on pressure in this area In this case there was no scoliosis no limitation of 
forward bending no limitation of straight leg raising no tenderness of sciatic nerve-* no 
motor weakness and no sensory impairment Las&que s s gn was negative bilaterally 
Tendon reflexes were act ve and equal in tie lower limb* I luoroscopy was carried out 
after intraspinal injection of lipiolol anl a large filling defect was encountered at the 
first lumbar interspace on the right side Operation reveal el a ruptured disc in tl is space, 
seen intradurally as a protrusion occupying the right half of tie «pmal canal and displac 
ing the cauda equina posteriorly 

Second when the ruptured disc fads to protrude laterally (Fig 21 or if it 
^ ar ^ c ^ ma > compress several roots and may even affect 

ail of the roots that have not left the spinal eanil bi their respective interver 
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U }>f foramina This s\ mlr 0 me mat h Lf ?in with inconspicuous complaint* 
of ion f iefc pirn that mu snddenh progress into the vell-estal Itshed pictm* 
of a eauda equina tumor or it may acquire the character of a single root com 
prcssion for a variable length of time and it mav become bilateral in character 



Flc " — Pcotru- n J» Ih fount lumbar InimMw “ llh comprestlon of the b lucent 
fifth lumbar sod first sacral root. 

The complaint of i jatient mi affected will natural!* differ fiom those 
caused bt a steads solid unilateral compression in 1 it is particular!? the 
changeability of ssmitoms that is important here In such ess s tl c com 
plaints are often uninfoni itnr and the de/ciisnc mcclameal signs ore quite 
different not being ntarH so outspoken Tl e heuropatl ologic signs -ire often 
ra*»ue and late in de'elopnjr accordin' to the estent of comj rcss on jjj the 
one case and the mind er < f roots affecte 1 m tl c < t! cr Onb tl e sul jectne 
s vmi toms may be manifest for a Ion" time lef.rc the compression reaches a 
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degree such as to produce objectne cliangts The following cases will scr\C 
as illustrations 

C\sE 2 (Ili'-torj .No Aonnj) — V 47 jest- oil nan e\iericnccd gradual on«ct of low 
back pain three jears prior to itlmi*«ion So ere exacerbation of loir back pain associated 
with bilateral hip pain radiating down the i interior thigh* to the knee* was present during 
a few months prior to admi**>on Mmormal objective fin lings were diminished lordosis 
and an almost complete rigiditi of the lumbar spne, forwarl ben ling limitel to 45 degree*, 
markel bilateral paraicrtebral lunlnr muscle *pa«m, tendemis* to palpltii n in the lumber 
sacral area straight leg rm*ing lmitel to 4j degree* InliternlU , nnl Las^gue’s sign positive 
hdateralli In tin* ca*< there w»« no tenderness of the «cutic nerie* no muscle weakness, 
anl no sen or\ unjairnitnt Ten Ion reflexes in the lower liml * were knee jerks ++ right, 
+ + + left, ankle jerks + right +♦ lift Fluoro«cop) mrriel out after intresjiml injection 




ss 
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of Jipiodol, showed a large filing defeet at the fourth lumbar interface Operation revealed 
a ruptured di«c at this level, the protrusion extending across tl e entire xpaec, primarily <m 
the right side The protrusion was nI«o displace! upward over the body of the fourth 
lumbar vertebra 

Casf 3 (History No I1430*>1) —A 45jear old man bad gradual onset of low bach pain 
two jears before admission There was radiation of pain to the left hip anl down the 
posterior left thigh ten months before admission Five months later severe exacerbation of 
Ion back pain with radiation to both josterlor thighs, more marked on the left tile, was 
present, with range down to the eilf an 1 associated with numb feeling in both feet Tl ere 
were no bladder or bowel disturbances Pain increased by motion in the lumbosacral spine 
and on increase] intraspinal pressure Abnormal objective fin lings were moderate tenler 
ne«s on palpation of !umbo«aeral area, forward bending limited to 43 degrees by low back 
anl bilateral hip pain la this easn there was no scoliosis, no paravertebral mnwle spasm, 
straight leg raising unlimited bilaterally, 1/is.guc's sign negative bilaterallv, no motor 
weakness, and no sensory impairment Tendon reflexes in the lower limbs slowed minimally 
decreased left kaee jerk the ankle jerks were active and equal Fluoroscopy after ifllra 
spinal injection of llpiolol shone 1 an almost complete bloek at the third lumbar interface 
Operation revealed a rufturiJ disc nt this level, jrotruling 1 em bxckuarU into the spoil 
canal 


A third variation of the rupture (Fig IV) is flic bilaterally protruding 
disc, in which condition bilateral sciatica is tlie mam complaint and the usual 
signs of a single root compression arc present on both sides However, the 
difference between the second variety and this one js frccpientlv slight and 
fleeting, nt times a matter onH of degree The following ca.sc mav illustrate 
this 

Case 4 (History No 11-11131— A "Svenroll woman experienced mlhn onset of 
severe pain in the right hip will out ana obvious cause thirteen months prior to a Imi"“'t> n r 
she was in the eighth month of pregnancy Right sciatic pain soon developed ranging diwn 
to the heel, together with low back pain *>,x weeks prior to admission severe exacerbation 
of low baik jam lussorjated with bilateral ciatic pain anl numhnr** in both feet was 
present At normal objective flu lings were marked ten lemons on jalfit/on over 
sacral nrea, lombilorsal scoliosis with eonvexifv to the left marked ten Iciness of both 
sciatic nerves anl moderate, Don«elcctive wciknesa of the lower limbs more markel on 
the right side Straight leg rai-mg was limitel to 43 legrees bilaterallv an] there was 
sensory imp.irroenl over the lafiral a*| vt of tie leg an 1 foot from the knee town l.latmHy 
Tendon reflexes in the lower limls were knee jerks + + bilaterally, ankle jerks 0 ngM -* 
left Operation nvealel a report J I «f at the fifth lumtur inter-pi e protrulltig LatemUy 
on both sile", with comi letc rufturo on the rigl t *i le 


The fourth variation winch mav render the dngnosis difficult and m some 
respects even mislead in the detection of a ruptured intervertebral lumbar disc 
in the usual conception of that svndrome is seen when multiple ruptures (Fig 
I A and V) have ocr nrrcd and the protrusions necessarily compress more than 
one nerve root The multiple ruptures mav he either unilateral or btlatero 
It is to be noted that one disc protruding lateral!} mi} tmpmge at times on 
t™ adjacent roots This honour docs not cause much contemn as the site 
from one of the roots tisualls predominate oicr those from the other root unde 
compression The fotlo.iimr case illustrate, clench tan ««”■»'' «* 
mi be and therefor., lion complicated sre the rcsnltma - 
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Case 5 (History No 22719) — V 5hyearotd white man had a history of repented at 
tacks of low back pain of twenty fire % ears' duration. He had hail attacks of sciatica ou the 
left side during a period of seven veir* The rain in the present attack of semticn 
originated in the left hip and radiated down the anterior aspect of the thigh to one hneo 
Pain was aggravated bv increased intraspin il pressure and motion in lumbosieral spue. 
Abnormal objective findings wore marked tenderness on palpation in the Jumbos icrat area, 
straight leg raising unlimited on ngbt Bide nod 45 degrees on left, and l.asl'gue’s sign 
positive on left There was marked atrophv of the left anterior tibi il and peroneal muscle 
groups, hypotonia -of all muscle group*, and marked generalized weakness of the entire left 
lower limb, with an almost compete foot drop There was sen-ory linj-ninm nt over the 
anterior aspect of the left thigh and leg down to ankle The knee jerks wire absent 
bilaterally, ankle jerks were + on right, 0 on left In this cnae there was no p 1 Iioms, no 
paravertebral spasm, but moderate stillness of the lumbar spine After invm«jnnnl injection 
of lipiodol, fluoroscopy showed irregular defects at the second, third, and fourth lumbar 
interspaces Operation revealed an extremely large transversely protruding disc obliterating 
completely the subarachnoid space at the second lumbar interspace, w later illy protruding 
disc at the third lumbar interspace on the right aide, and a laterally protruding rupture 1 
disc at the fourth lumbar interspace on the left side 

A fifth variety arises when a large portion of the ruptured disc becomes 
detached and escapes from its interspace, as seen m Fig 4 These discs mat 
wander and settle somewhere within the spinal canal or in the extradural space, 
and they hate been found even posterior to the caudu cfluina Naturally, the 
complaints and signs w ill change from time to time in such a ease, as this 
syndrome usually will begin as that of an ordinary lateral protiusion and then 
later deviate from the pattern when the disc wanders and more than one root 
becomes involved The following short case history may show this grossly 


Case <5 (Hmtory Ao B77241) — A -11 year old man, in UPO, experienced sudden onset of 
•evere pam in the tow back, radiating into the calf of the right leg A body < art. via* applied 
and worn for twenty three weeks during which period the pun slowly diminished and finally 
disappeared The patient was asymptomatic then until 1910, when the right sciatic pain re 
curred after heavy lifting this time associated with weakness of the right foot ]>jun disap 
peared in one week and the weakness of the right foot diminished gradually In Dei ember, 
1945, or One month prior to admission, the patient again strained his back and experienced an 
immediate onset of pain in that region, tin* time radiating into the left calf and occasionally 
into the right One week liter foot drop on the left was observed Pam was aggravated 
by increased mtraspmal pressure and motion in the lumbosacral spine After almission, the 
sciatic pain on the left side disappeared but reappeared and became confined to the right 
side Positive pathologic findings were lumbodorsal scoliosis, convex over to the right, 
bilateral paravertebral lumbar muscle spa«m, forward bending limited to 15 degrees, 
tenderness on palpation over the lumbosacral area, tenderness of the right sciatic nerve! 
straight leg rstsisg 1 ’5 degrees oa the left, -57 o a tie right; L&sfigue's sign negative bilaV 
erally, complete foot drop on the left, marked weakness of dors, flex, on 0 f tho foot on the 
right, and sensory impairment over the lateral aspect of both Ie g8 and f eet below the knee 
Reflexes were knee jerks ++ nght, +• left, ankle jerks 0 right ± left At operation, tins 
patient was found to have a markedly narrowed fourth lumbar interspace The disc had 
ruptured through the posterior longitudinal ligament and wa, lyinc free as a loose 
,n tho extradural -pace over the posterior lateral surface of thf dura " d an S frT “ 
was present lateral to the nerve root ana dura s nc 


e root and dura. 


Sixth, when the protrusion is exeentmnali,, i * , 

(F, 8 5), encounter^ at l^fourth'aiMl^flftMmubar 
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of lipio lol showed a large filling defect at the fourth lumbar interspace Operation mealed 
a ruptured di«c at tins lerel the protrusion extending across the entire ‘pace, pnraanlv on 
the right aide The protrusion »a* also di*plare 1 upward over the bode of the fourth 
lumbar vertebra 

CtSE 3 (III «tory Xo 154.091) — l 43 y ear old man bad gradual onset of low lack pain 
two years before ihwioa There was radiation of pain to the left hip an! down the 
posterior left thigh ten months before admission Fire months later severe exacerbation of 
low back pain with radiation to both posterior thigh*, more marked on the left side was 
present, with range down to the calf and associated with numb feeling ra both feet There 
were no bladler or bowel disturbances Fain increased by motion in the lumbosacral spine 
and on increased intraspiml pressure Abnormal objective fin lings were moderate tenlcr 
ness on palpation of lumbosacral area forward bending limited to 43 degrees by low b3ck 
and bilateral hip pain In this case there was no scoliosis no paravertebral mnode spavin 
Straight leg raising unlimitet bilaterally. La's gue ’a sign negative bilaterallv, no motor 
weakness, nnd no *ensorv impairment Ten Ton reflexes in the lower limbs showed nynimadv 
decrease 1 left knee jerk, the ankle jerks were active anl equal Fluoroscopv after ultra 
spinal injection of lipiodol shone 1 an almost complete block at tl e third lumbar interspace 
Operation revealed a rupture I due at this level protruling 1 cm backward into tie spinal 
canal 


A third sanation of the rupture (Fig 1ZJ) is the bilaterally protruding 
disc, in which condition bilateral sciatica is the main complaint and the usual 
signs of a single root compression arc present on both sides Howcxer, the 
difference between the second ranch and this one is frequenth slight and 
fleeting at times a mattci only of degree The following ca.se mat illustrate 
this 

Case 4 Olutorr \o 153110)—% ■‘'ivenrolj woman experienced sullen on«et ot 
revere pain in the right lup without anv obvious cause thirteen montl s prior to n lmi« on 
she Was in the eighth month of pregnancy Right sciatic pain soon developed ranging d>«n 
to the heel together with low back pain Six weeks prior to n lmi*sion severe exacerbation 
of low back pain associate I with bilateral sente pain anl numbnes in both feet was 
present Abnormal objective fin hags were narked tea lor ness on palpation over lumbo- 
sacral area, lumbadorsal scolios s with convexity to the left marked ten lerne's of bot 
eciatic nerves and moderate, non«elective weakness of the lower limb* more marked on 
the right side Straight leg raising was limited to 4J degrees bilaterallv anl there was 
sensory impairment over tie lattral aspect of tic log anl foot from the knee down lnfat*rally 
Tendon reflexes in the lower limbs were knee jerks + ♦ bilaterally, ankle jerks 0 right + 
left Operation revealed i rupture! lisc nt the hflh lumbar interspace protruling literal!* 
on both silec with complete rupture on the rigl t sile 


The fourth variation which max render the diagnosis difficult and m some 
respects oxen mislead in the detection of a ruptured intenertcbral lumbar disc 
m the usual conception of that sx-ndrome is seen when multiple ruptures (Fig 
1, A and IS) haxe occurred and the piotrusions necessarily compress more than 
one nerxe root The multiple ruptures max be either unilateral or bilateral 
It is to be noted that one disc protruding laterally may impinge at tiroes on 
two adjacent roots This however, docs not cause much confusion as the signs 
from one of the roots usual h predominate oxer those from the other root under 
compression The folloxxmg ease illustrates clearly how extensive the lesion 
rm be and therefore how complicated are the resulting signs 
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Cisr 7 (Hi«torx No ItlOlft) — V Cfi xear old man Ini null n on-ot of low back 
pam anl If ft viatic pun nine mentis 1 nor to almission \t tlie same time there wa» 
moderate pain in tie posterior aspect of tie right loner lull coming on after hen ' lifting 
A few daj« later tl ere were unnan incoi tinenee wiakne*s in 1 oth 1 n\er litnl » an 1 mnrke 1 
const i ['■it ion The patient wna'eonfinc 1 to Ik l for nim i ontl < luring xil ieh tine tlcri 
was complete impotentiA exunli Ain rnnl tin Mg* were jntient unabli to stnnl witl out 
enitcl e« markel tenlerness on jalpation of lumbosacral area loth viatic nerxes ten hr 
straight leg rai tng bnuto.1 to 0 degrets on left nnl "0 on right and La« gue a sign po*i 
tire bilaterally There were marked w aknos* anl ntropl x of lioth the lorsifl tors an | the 
plantar flexors bilateral!} more markel on tie left *ile 1 tot h gluteal fells were ntr jluc 
and toneless ‘tensorj examination re\o«h 1 a «n Hie anesthesia txtenlng down tie ] stennr 
thigl a anl leg on both «i1es ineluling tie lateral a«p*ct of fitt anl tl x f iirtli anl fifth 
toes Ten Ion reflexes were knee jerks ♦ + + + ngl t ++ •*■ h ft ankle jerks al i nt 1 ilateralli 
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interspaces it produces a more or less complete block of the »l mal canal and 
thus compression of the entire cauda equina The picture simulates that of a 
caada eqttma tumor, that is the bladder and bowel disturbances along with 
sexual impotence predominate m the presence of saddle anesthesia and weal 
ness of the lower limbs The history in these cases is particular!} important 


m 


, , ,! ,w is a teksrouod of too™, ot if tl* toston reseat, a «i««" 

because if there is ■? , , „ < , lir0 nafh<jlo ic stims the assump 

onset of pam at.d ««« deseloptneot : of the n u»pat ^ ^ for 
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at the fourth or fifth lumhar interspace, exploration of both interspaces is the 
rule In such eases continued complaint of pain is considered an indication 
for mjclographj in order to a\oid missing multiple discs 

The missive protrusions that obliterate the spinal canal exert pressure on 
all roots that hire not left the canal These are encountered most frequentlj 
at the fourth and fifth lumbar interspaces These conditions arc associated with 
the three most discouraging signs of nen ous diseases namclj , loss of urinarj 
and fecal control along with sexual impotencj Unfortunatelj these signs arc 
frequentlj accompanied b\ incurable conditions A careful consideration of 
the liistori, howeicr, will simplify differentiation, since it is well known now 
that a ruptured disc often is responsible for paraparesis associated watli urinary 
and focal incontinence and loss of sexual potenej W bother these ncuropatho 
logic signs arc re\ ersible or not depends upon their duration 
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plrnlir reticle* down Floors oj r, nffer lolrj-j mil in ji. lien of Iipio,]ol wrulcJ a large 
ilefwt in Hie lipitvl il elm low Meriting (lie fourth an 1 fifili inter*; aeet 0;«ration IwM 
a roj tureJ ib»r at tie fifth lumL.tr inter*; ire, with dm ltrgert protru«ion in tlie miJline 
but eaten ling out to both at In The «li«c at the fourth inter»paee also trai ruptured »nd 
protmle*! literal!' lovnr 1 the n S l t ft 1 


COMMENT l\D COSUWOS 

The observations dtsmbed in the pit, sent piper meal a number of vana 
lions tint occur m the rupture of the intend tobr.il disc and in the resultin'? 
associated svndromcs 'While mtuli interest Ins boon shown in differential 
diagnosis of the simple nipt nred disc, less attention has been given to the detec 
tion and recognition of tht more compile tied or progressive tv pcs of the con 
dition From a eonsidointton of the differences in the pathologic anatomr of 
the v nrinus tv pcs it is obvious th it considc i lldc diffeicnrcs should be seen in the 
corresponding signs and svmptoms A lusts for diflerential diagnosis of the 
more complex ruptures from other neurologic conditions cm he established 
<luefl\ hv < ireful correlation of the climr il findings with those encountered at 
operation 


At the onset, the histones of the individual varieties maj not differ greatl) 
Low Iwh pun is the outstanding complaint in all casts Scntic pain may be 
felt on one or lmth sides or not at all Theoreticallv, it should be possible 
elumalh to detect a simple ruptured protruding disc at the higher lumbar 
interspaces, Imf mans other ailments induce the svmptoms and findings of 
patients thus affected A svmpfom of much value in indicating rupture of the 
disc in this situation is the complaint of radicular pain 

The protrusion that occurs otherwise than literal!* or which is large 
enough will alwavs affect several roofs and therefore, widen the sphere of 
possible lUptuie and compression to that of more than one interspace ton 
fusion mn aiise in diffciontixting this condition from that in which one tat 
or all v protruding disc eompiesses two adjacent nerve roots for example the 
disc at the fifth lumbar interspace mav impinge upon both the fifth lumbar and 
the first sanal roots siinultaneouslv Such a piotnision however will cause 
a fairlv th u picture of sciatica usually with prrilominance of signs from one 
of the two roots In the presence of such signs and symptoms both spaces 
should be explored rautinelv in order to avoid overlooking one of two discs 
which natunllv could and often do produce a simihr syndrome 

In the instances of certain of the tjj»es definite diagnosis can be reached 


onlv with the aid of mv dographv Difllculties are encouulered in the diagnosis 
of multiple ruptures for example the lateral protrusion at three interspaces on 
one or both sides as illustrated hv ( ase r > Diagnosis of ruptures higher than 
the fourth interspace and those which fail to protrude lateral!.} i« likewise 
cn-catlv facilitated hr mv olograph V Use of mv elography is of especial value 
° .) )0 location of the « andcung disc tn older to stoul annecevmn exploration 
of several interspaces at operation It should 1.0 emphasized that mvelogriphy 
„ n0 , all on hut onl, m II, os, m uh.oh I~»Iuat~n of 

Jha rapture „ pot pomMo In oil sppirenth doar tare, of latarel protrm.on. 
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tem.mil portion of the loop euluitwl If the ldood siipph is dubious the 
clamp should be left on for fi\e to ten minutes is the circulation frequentlj lm 
proves during this period The presence or absence of pulsation in the smaller 
mesenteric lessels and the color and peristaltic octwitj of the intestine are the 
ente la to ht followed in testing the adequacy of the circulation If a sufficient 
length of jejunum with adequate circulation is obtained in this manner ob 
Yionsh no further procedures are neeessar\ other than care to present obstrue 



( . '“ D,v of W"«™ and Jc vessels with bulldog clamp occlud ng first 

loop° f Pr Ury me * ,Br 0 Ba9S arcu3te Vcssela unobstructed throughout Ungtl o< Jejunal 


tion of he vessels bj tu isting when the jejunum is placed o\er the costal margin 
and bcrcath the skin of the chest wall If, hm\e\cr, the artenes and \eins to 
be Urn ltd are large ltell deselopcd sesscls the teasels distal to tills point are 
usually smaller and arc inadequate to pnmde the circulation for tile mobilized 
loop II is this tjpc of saseular arrangement in nl„eh anastomosis of the 
mcsentiric mdmunroarj blood \essels is indicated 

\ 



A MODIFICATION OF THE ROUX TECHNIQUE FOR ANTI TIIOIUCIC 
LSOPHAGE \L RECONSTRUCTION 
An vstomosis of thf AIfnenterjc and Intfrn xl AIammari Blood Vessels 
A\ili.iam P Lon G ii ire Jr AID Bxltimore AId 

(From the Department of Surgery John i Ilopl lit* School of Mehcine 
and John » Hoplmi Iloip tal) 


O NE of the most satisfactory methods of esophageal reconstruction thus far 
developed is that originally described bx Roux 1 in 1907 In this method 
the intestine is dmded a short distance from the ligament of Treitz and a long 


segment of jejunum is mobilized bx severing the first three or four primary 
mesenteric xosscls the circulation of the mobilized loop being maintained throug 
the arcuate vessels vxhich run parallel xvith the intestine The mobilized loop o 
jejunum is placed beneath the shin of the anterior chest wall the upper en is 
anastomosed to the proximal esophagus and the continuity of the intestina rae 
is restored in the abdomen by an end to side anastomosis distal to the mo i uc 
loop A udin 1 reported elexen successful cases completed bx this metho 
stressed hoxxexer the importance of the xarntions of the xascular pa cm i 
the jcjiunl mesentery and stated that at times the size or anangement “ 
xess Is may be such as to preclude the performance of this type of rceo 
tion Oelisncr and Oxxens rexiexxed the literature up to 1934 am oun 
gangrene of the jejunal loop dexeloped in 22 per cent of the reported ca ^ c 
This papei leports a method of anastomosing one of the pnma j 
the mesentery of the mobilized loop to the internal mamman 
reducing the hazard of necrosis of the jejunal loop due to « nM unfavorable 

and oxcreoming some of the difficulties encountered m co-scs u i makes 

meacnter.c macular pattern The a, re of the aeaael, to bo btakes 

the procedure unsuitable for mi mts or small children 


TECUXIQL'F 

The abdomen is entered through a left upper rectus or mullmc^mcmion 
the first portion of the jejunum is identified at a point S ^ ^ 

l iffimpnt of Treitz The intestine and the arcuate xesscls 

irs? «* -o «« •» *-», ■TTnTSs.'issir » 

fret auffle.ent jejunum to reach abocc k * if *1 be de 

dmdo tor »' the I™™" end ae,n» eon 

tormined for each case (rig 1) Txxo pr ran wt , , re dixided hoxv 

i— TT— - a « and t,c c)rcu,at,on of ,hc 
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ligated nt the lower angle of the incision, and the upper ends are clamped with 
bulldog damps An end to end anastomosis is performed between the arteries 
and terns with a continuous 00000 silk suture (Fig 2), A Beebe binocular 
loupe magnifying lens aids m tins portion of the procedure After the anas- 
tomosis is completed it is possible to divide additional mesenteric vessels if 
greater length of the loop is needed A subcutaneous channel is made over the 
anterior chest wall and the end of the intestinal loop is brought to the outside 
through the skm of the neck along the anterior border of the left stcrnomastoid 
muscle The continuitj of the intestinal tract is restored bj an end to side 
anastomosis between the proximal end of the jejunum and the side of the 
jejunum distal to the mobilized loop At a subsequent operation the cervical 
esophagus is mobilized as presiously descnlied, 4 and nt the third operation the 
esophagojejunal anastomosis is completed 


CVSE REI ORT 


\V C, A 23 year old colon 1 min was admitted to the Johns Hopkins Hospital on Aprit 
5, 1940, because 1 e was unable to retain food or liquids 

In October, 1913, be swallowed lye and ehartly thereafter a severe stricture of the 
esophagus developed From Januarv, 1944, until October, 1943, he had received week!) 
esophageal dilations at another hospital but had 1 ccn able to aw allow and retain only liquids 
After tl c dilations were discontinued he began to vomit more frequently and this difficulty 
steadily increased up until the time of aImis«ion He had lost thirty pounds and was «c 
rerely dehydrated X ray examination of the e'0[ hagus and esophagoscopy demonstrated an 
impermeable benign «tneture in the middle third of the esophagus 

On \pnl 15 1940, the first stage of an antethoraeir e'ophageal reconstruction was 
performed Through an upper milline incision the first portion of tie jejunum and the 
arcuate vessels were divided nlout 10 cm from the ligament of Treitz Tho first and third 
primary me-enteric arteries and reins were fairly large, and the third vessels branched about 
one third of the war from the root of the me«entery The second, fourth, and fifth vessels 
were small and poorli developed Di-tal to this region the branching of the mesenteric vessels 
mado Item unsuital It for extensile mobilization of the intestine With the u»e of methods 
previously describe 1 in adequate length of liable jejunum coull not have 1 oen mobilized, 
and it w as decided to anastomose the first set of primary mesenteric vessels to the internal 
Mmojn vessels as described m the foregoing sections 

In mediately upon release of the bulldog clamps pulsations which had previou«lj been 
absent were seen in the small terminal intestinal arteries at the end of the intestinal loop an 1 
the a[ 1 carance of this portion of tie loop, which had become cyanotic, returned to normal 
The hyi . ractive peristalsis of the loop cease 1 and the bowel responded with normal peristaltic 
contractions to mechanual stimulation 


with 




ilaccd ubcu 
el pc 1 tl rot 


aporary occlusion, the second branch of the third primary mesenteric 
ithout affecting the circulation in the terminal portion of the jejunal 
rmitted the on 1 of intestine to be brought to the outside through an 
lower cervical region The loop entered the abdomen through the upper 
me incision The continuity of the mte«tinal tract was restored 
operation twelve davs later the corneal esophagus was mobilized and 
■' ° S rrev,c r> described « \fter operation an esophageal fistula de 
" * om tr * onn at the of operation or as a result of 

, ' ™ nscn -,r fling" which held the esophagus anteriorly 

delayed lh« tWd opem,„, , h „^ „„ ^ J 
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The first or second pan of pnmarj mesenteric \essels 13 clamped with rail 
dos clamps the proximal ends are ligated near the superior mesenteric niseis 
and the vessels are divided It 19 then neressarj to decide at trial point hese 
\esscls should be anastomosed to the internal mamma r> \ essels to allot tie 
jejunal loop to extend to the desired level in the neck At the selected ite a 
longitudinal incision is made along the left border of the sternum ant tiro 
costal cartilages arc resected The internal mamnnn \ cssels are exposet and 
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The chief disadvmtige of the nut hod Ins Itccn the frequent imbilitj to 
obtain n sufficient length of \ nble jejunum to reach above the level of the 
esophageal obstruction This difficult! is largdv due to normal variations in the 
mesentenc \aseulir pitttrn to the proximal jejunum Lxccssiv c fat in the 
mesenten nm also interfere \udin Ins ample dcmonstritcd that when the 
vascular arrangement is favorable a suflment length ot jejunum cm lie obtained 
to reach to the mastoid region The percentage of cases in which an unfavorable 



vascul n pattern is enco mtcred is unknown Ochsner and Owens report to 1934 
of tl t oceurrenci ot gangrene m 22 per cent of the reported case? in which this 
method was attempted suggests that it maj bo high It is in this group of pa 
ticnts that one of tlio first two sets of primarj mesenteric tessels is apt to be 
large The modification of the procedure suggested in this paper utilized these 
well d \ eloped resects for a blood sesscl anastomosis to presene to some extent 
the en culation of the jejunal loop 
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It had been planned to ana'tomo e the end of the jejunal loop to the iile of the 
esophagus but the development of t! e esophageal fistula which arose on the posterior ‘nr 
face of tl e wop! agus necessitated division of the esophagus closure of the aboral end 
and performance of an end toenl anaMorao is between the jejunal loop and the oral end of 
the esophagus 'This junction was made with too rows of interrupted chromic catgut sutures. 
The anastomosis wl ich was at the level of the tl yroid cartilage, 1 ealed uneventfully Two 
weeks after operation the patient was given liquids bj mouth A. few dais later le was per 
Kitted to take «<s!i J foods, tie fir t he had swallowed an 1 retained in two an I one-half war* 
Following this h e was able lo eat all varieties of foods The passage of f ol tl rough the 
intestinal lo »j w<is slower than normal but was unob'tructe 1 (Fig -1) 




The flour procedure for antethoraeic esophageal nsonstmction has Ihe 
—I adsantage oser other method, of esophageal repair of accomplishment in 
tuo or three stages Tndin has reported eases completed in a single operation 
althou-h he recommended that the operation uauolls be dissded into tiro stages 
The oroceduie provided a tube lined mtb mueons membrane tilth a 
Lphaoeal anastomoses and an intmpentoncal end to-s.de intestinal enesMinosrt 
EiKBt m the ,erf high pharrngeal strictures it obviates the need for 
skl „ tob e and the preear, ous stun mneon, membrane anastomosis 




IB; 


**]l 


THE USE OP TESTOSTERONE PI&1pIQ$JaTE^1N THE TREATMENT 
OF ADVANCED CARCINOMA OF THE BREAST 
II The Treatment of O-^eous Metvstases 


Julian B Herrmvxn, MD, Frvnk E An hr, MD, ano 
Helen Q Woodard, PhD , New York, N \ 

(From the Breast Department of the Memorial Hospital for Cancer and Allied Diseases) 

I N A preliminary communication the effects of large doses of testosterone 
propionate on advanced carcinoma of the female breast were described The 
results obtained in twchc patients who received this therapy , nine with wide 
spread soft part disease and three with osseous metastases, were reported at 
the end of six months of treatment In the present communication wc report 
the subsequent course of the three patients with osseous metastases described 
m the previous publication and present the results obtained in an additional 
group of eleven patients with osseous metastases from carcinoma of the breast 


A S (Case 2 in the preliminary report) develope 1 metastatic disease of the lumbar 
spine and polns about ten years after a radical mastectomy Testosterone therapy was 
instituted in April, 1045, and a (ministered over a period of ten weeks for a total of 2,400 mg 
After five weeks of therapy tie patient became asymptomatic anl maintainel this status for 
five months The osseous metastases became calcilied 

Subsequent to the preliminary report she dei eloped diplopia Examination revealed 
a paralysis of the left upper eyelid and of the extraocular muscles supplied by the left 
third nerve This was duo to a central lesion, probably metastatie 

Testosterone therapy was reinstituted on Sept 13, 1915 For a period of nine weeks 
200 mg of the androgen were administered twice a week for a total doso of 3,000 mg The 
patient’s general condition gradually deteriorated during tins period Roentgenographic 
studies of the lumbar spine anl pelns in Noiember, 194o, revealed no significant changes 
upon comparison with previous views that is the metastatic areas had remained calcified 
Studies of the chest iu December, 1943 reicaled metastases in the lung parenchyma About 
one month later the patient developed a metastatic nodule on. the scalp Her last visit to 
the clinic was in January, 1940 She was in the terminal stage of the disease 


S Is. (Case 3 of the original group) had a primary inoperable carcinoma of the breast 

the pelvis, femora, nbs, 
10 1945 Within two 
urn m the lesions The 

androgen was administered over a period of thirteen weeks for a total do«age of 4 100 mg 
Subsequent to the preliminary report the patient remame 1 asymptomatic for approxi 
mately nine months She then developed metastatic nodules in the skin of the neck and 
scalp The postcervical lymph nodes became enlarged and hard Roentgenograms made at 
tlus tin o revealed evidence of pulmonary metastasis and decalcification of the previously 
calcified osseous metastases * 1 

Testosterone therapy was reinsmutwl nnl the patient received 2o mg twice a week 
ever a period of sixteen weeks. For the following f our weeks she was given 200 mg bi 
weeklv and 100 mg twice a week for the subsequent fifteen weeks The total dosage since 
^institution of the therapy was 5 2oO mg of the androgen 

* P '™ d from .1,. time 

stituted Roentgenograms at tho en 1 of this period disclosed 

| Received for publication Sept 6 1948 
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It Ins not been possible to demonstrate dirccth the patener of this blood 
\essel anastomosis after the conclusion of tins t\ pc of opciation but it is btlicred 
that if the anastomosis lemarns patent for a mittci of four or the da\s the 
circulation ot the mobilized loop will base adjusted itself throu n h the lonfri 
tudinal arcuate vessels After a period of two or three weeks collateral circula 
tion thiongh the sulieutancoiLs tissue should be sufficient to maintain the m 
fesfine is was pres ioiisIj demonstrated bj I ongmirc and Rariteh 4 


CONCLLSIONS 

1 The Jfoux ts pc of antcthoracJC csojbageil reconstruction is one of the 
most satisf ictois methods of esophageal icpair 

2 Unfivorable irrangcmctit ot the piinnn mesentene \cssch to tic first 
pottion of the jejunum mas at times male it imjossible to obtain a sufficient 
length of intestine to reach nbose the lea el of the esophageal obstruction 

3 In ccitain eases wheic the mcscntcuc sasctilar pattern is unfaiorollc 
anastomosis of one of the pnmarj mesenteric arteries and reins to the internal 
mamrnan arters and rein will ensure an adequate blood suppb to the mobilized 
intestmc 
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THE USE OP TESTOSTERONE PlA^olSiTE^IN THE TREATMENT 
OF ADVANCED CARCINOMA OF TIIE BREAST 
II The Treatment of Osseous MftastaSes 
Julian B Hfrrmann, MD, Frank E Aiuir, AID. and 
Helen Q Woodard, PhD, New York, N Y 

(From the Breast Department of the Memorial Hospital for Cancer and Allied Diseases) 

I N A preliminary communication the effects of large doses of testosterone 
propionate on advanced carcinoma of the female breast were described The 
results obtained in twelve patients who received this therapy, nine with wide 
spread soft part disease and three with osseous mctastascs, were reported at 
the end of six: months of treatment In the present communication we report 
the subsequent course of the three patients with osseous mctastascs described 
in the previous publication and present the results obtained in an additional 
group of eleven patients with osseous metastases from carcinoma of the breast 


A S (Case 2 in the preliminary report) developed metauatic disea«c of the lumbar 
spine and pelvis about ten years after a radical mastectomy Testosterone therapy was 
instituted in Apnl, 1945, and administered over a period of ten weeks for a total of 2,400 mg 
After fivo weeks of tlerapy the patient became asymptomatic anl rauntaioel this status for 
five months The osseous metastases became calcified 

Subsequent to the preliminary report she developed diplopia Examination revealed 
a paralysis of the left upper eyelid and of the extraocular muscles supplied by the left 
third nerve This was due to a central lesion, probably metastatic 

Testosterone therapy was rein«titated on Sept 13, 1945 For a period of nine weeks 
200 rag of the androgen were ndmimstere 1 twice a week for a total dose of 3,000 rag Tho 
patient s general condition gradually deteriorated during this period Roentgenograplne 
studies of the lumbar spino and pelvis in November, 1945, revealed no significant changes 
upon companion with previous views that is the metastatic areas hail remained calcified 
Studies of the chest in December 194o, revealed mctastascs in the lung parenchyma About 
one month later the patient developed a metastatic nodule on tho scalp Iler last visit to 
the clinic was in January 1946 She was in the terminal stage of the disease 

H K (Case 3 of the original group) had a primary inoperable carcinoma of the breast 
with widespread metastasis to the cervical, dorsal, and lumbar spine, the pelvis, femora, nbs, 
and si oulder girdles Testosterone therapy was instituted on March 10, 1945 Within two 
months there was a subsidence of the pain and a deposition of calcium in the lesions The 
androgen was administered over a period of thirteen weeks for a total dosage of 4,100 mg 
Subsequent to the preliminary report tho patient remainel asymptomatic for approxi 
mately nine months She tl en developed metastatic nodules in the skin of the neck and 
scalp Tl e postcervical lymph nodes became enlarged and hard Roentgenograms made at 
this tine revealed evidence of pulmonary metastasis and decatenation of the previously 
talcificdi osseous metastases 


Testosterone therapy was reinstitutod anl the patient received 25 mg twice a week 
ever a period of sixteen weeks. For tie following four weeks she was given 200 mg bi 
weekly and 100 mg twice a week for the subsequent fifteen weeks The total dosage since 
teinstitution of the therapy was 5 2o0 mg of the androgen 

The patient reportel to the hospital for a penod of thirteen months from the time 
the testo sterone therapy was instituted Roentgenograms at tho end of tins period disclosed 
1 Received for publication Sept 6 1940 
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the metastascs to be predominantly osteolytic The involvement was so extensive that little 
else but di«ea*e could be «een She is now in the terminal stage of the disease 

The history of D P (Case 4 in the original group) will be recapitulated m greater 
detail becau«o this patient s subsequent course presents some unusual features A nght 
radical mastectomy was performel in October 1914 at the Memorial HosptaL The patho- 
logic finding was a gnde 3 infiltrating duct carcinoma with no node involvement She re- 
ceived a cycle of postoperative roentgen therapy- to the right axilla Menstrual penoJs were 
regular SI e was asymptomatic for five months following operation and no *vi lcuce ol 
disease was found at periodic examinations 

In March, l<M->, she experienced excruciating pain in the left hip radiating down the 
thigh- Bocntgenographic investigation disclosed an area of destruction in the left *la ol 
the saernm Testosterone therapy was institute 1 200 mg being administered dady for one 
week and 25 mg tnweeUv for the following ten weeks for a total of "150 mg ^obse 
quently, treatment was continued With Cj mg twice a week for three months for a grand 
total of 2,750 mg 

The patient's pain diminished after two weeks of testosterone therapy She was 
asymptomatic and had gained weight two months after the institution of the therapv 
Roentgenograms in June and September, 1915, revealed progressive calcification in the 
metastatic area She developed no other lesion Amenorrhea had been present during this 
period Therapy was discontinued in October, 194o The patient had been asymptomatic 
for about six months and hal continued to work during this interval 

One mouth after withdrawal of the testosterone the patient experienced an atypical 
menstrual period associated with discomfort in the left hip V roentgenogram »t thi« <>“« 
revealed slight demineralization in the left wing of the sacrum The pain in the left hip 
increased in intensity until at the end of a week it was excruciating She could not eat, 
sleep, or walk Her face was drawn and haggard large doses of colmne gave slight re 
lief The administration of J00 mg of the androgen on Is or 6, 1945, was followed by 
amelioration of pain within twenti four hours Another injection of 100 mg two 5 aTS 
later produced a further diminution of pain For the ensuing week spotty vaginal bleeding 
occurred The patient continued to receive 100 mg tnwecklv for a total do«e of 1 ^ 
mg since the rein«titution of the therapy \ roentgenogram taken at this time revealed 
evidence suggesting *ome bone regeneration m the area of destruction in the left ala of the 
sacrum The patient again became asymptomatic and the therapv was d scontinued 

Approximately five weeks later an irregular menstrual period which consisted of <P <,t 
ting for two days occurred One week after the on'et of the menses the patient agn* 
experience! pain in the left hip Testosterone therapy was instituted this tune without 
delaT Within twenty four hours after an initial injection of 100 mg there w»s eonsi 
etable diminution of the pain Two additional treatments of 100 mg each were given oa 
alternate days At the end of one week “he was asymptomatic A roentgenogram made on 
Feb 5 19-4G revealed further increase of ratification in the metastatic lesion of the sacrum. 

After remaining asymptomatic for one month she experienced slight d “Comfort '■ tt 
the left hip Menstruation began a few darn later and the pain increased in intensity The 
administration of 2a mg of testosterone propionate on three alternate days produced no 
dinunut on of the pain One hundred milligrams were then given on alternate day", 
after the third injection the patient was asymptomatic 


Comment — This patient is now in her second tear of testosterone therapFi 
and has developed no further cwdenee of disease She ts asymptomatic as long 
as she is kept amenorrheic bj the androgen When testosterone propnanate 
is withdraw there is a return of the menses accompanied by agonizing pain 
m the hip The patient cannot sit stand or lie sleep is impossible These 
svmptoms promptly disappear with the administration of 100 mg oil t three 
alternate days Tu ent v fix e milligrams on three al temate day s do not influence 
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the pain. The size of the individual dose is evidently an important factor To 
date there have been five episodes successful!} controlled by testosterone 
therapy 

The remainder of this communication reports a new series of eleven cases 
of advanced carcinoma of the female breast with osseous metastases treated 
with testosterone propionate 


Case 1 —A. W was a 60 year old white woman In August, 1915, a left radical taastec 
tomy was performed at the Memorial Hospital The pathologic diagnosis was infiltrating 
dnet carcinoma, grade 3, metastatic to the axillary nodes at all levels. No postoperative 
roentgen therapy was administered She was twelre years po» (menopause 

The patient remained asymptomatic and apparently free "of disease for abont three 
months She then returned to the dime becau«e of extreme pun in the right hip and thigh 
Radiologic studies disclosed extensive metastasis to the pelvis and upper end of the shaft 
of the right femur (Fig 1). 



\ Therapy From Nov 8, 3945, to Jan 12, 3946, the patient received 200 mg of 
testosterone propionate intramuscularly biweekly for a total dose of 3,600 mg She received 
no other form of treatment 


it the end of the third ireci ,h, no longer h.d .hop ps.n nnd „uld sleep at night mthoi 
tiiog codeine Borne serene., end .tittnen. in the „ e it u p „ ’j.. ,“5 

,h. fourth ireeh the P „n h.d entire., d..app,„« i, e ,.^ p "“lfud,ef,J Feb™,,, 
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the metastases to be predominantly orteolytie The involvement was so extensive that little 
elao but disease could be seen She is now in the terminal stage of the disease 

The history of D f (Case 4 in the original greup) will he recapitulated in greater 
detail because this patient's subsequent course presents some unusual features A right 
radical mastectomy was performed m October, 1941 at the Memorial Hospital The patho- 
logic finding was a grade 3 infiltrating duct carcinoma with no node mvotvement She re- 
ceived a cycle of postoperative roentgen therapy to the right axilla Menstrual periods were 
regular She was asymptomatic for five months following operation and no evilence of 
disease was found at periodic examinations 

In March, 1945, ahe experienced excruciating pain in the left hip radiating down the 
thtgh Roentgenographic investigation disclose 1 on area of destruction in the left ala of 
the sacrum Testosterone therapy was institute! 200 mg being administered daily for one 
week an l 25 mg triweekly for the following ten weeks for a total of 2,150 mg Sub«e 
qucntly, treatment was continued with 25 mg twice a week for three months for a grand 
total of 2,750 mg 

The patient's pain diminished after two weeks of testosterone therapy ^he was 
asymptomatic and had gained weight two months after the institution of the therapv 
Roentgenograms m June and September, 1945, revealed progressive calcification in the 
metastatic area She developed no other legion \menonhea had been present during this 
period Therapy was discontinued in October, 1943 Tho patient had been asymptomatic 
for about eix months an! had continued to work during this interval 

One month after withdrawal of the testosterone the patient experienced an atypical 
menstrual period associated with discomfort in the left hip A roentgpnogram at this time 
revealed slight demineralization m the left wing of the tacrum The paia in the left hip 
increased in intensity until at the end of n week »t was excruciating She could not eat 
sleep, or walk Her face was drawn and haggard Large doses of codeine gave slight re- 
lief The administration of 100 mg of the androgen on >ov 6, 1945, was followed by 
amelioration of pain within twenty fonr hours Another injection of 100 mg two days 
later prolnced a further diminution of pain For the ensuing week spotty vaginal bleeding 
occurrel The patient continued to receive 100 mg triweekly for a total dose of 1400 
mg since the rein9titution of tho therapv \ roentgenogram taken at this time revealed 
evidence suggesting some bone regeneration in the area of destruction in the loft ala of the 
sacrum The patient again became asymptomatic an 1 the therapy was discontinued 

Approximately five weeks later an irregular menstrual period, which consisted of spot 
ting for two days, occurrel One week after the on«et of the menses the patient again 
experienced rain in the left hip Testosterone therapy was instituted this time without 
delay Within twenty four hours after an initial injection of 100 mg there was consi 
erablo diminution of the pain Two additional treatments of 100 mg each were fP fen 0B 
alternate days At the enl of one week she was asymptomatic A roentgenogram made on 
Feb 5, VUG revealed further increa-9 of calcification in. the metastatic lesion of the saernro 

After remaining asymptomatic for one month sho experienced slight discomfort in 
the left hip Menstruation began a few davs later and the pun increased m in tens ty To 
administration of 2o mg of testosterone propionate on three alternate days produced no 
diminution of the pain One hundred milligrams were then given on alternate days, 
after the third injection the patient was a«vmptomatie 


Comment — This patient is now in her second year of testosterone therapy , 
and has developed no further evidence of disease She is asvmptomatic as long 
as she is kept amenorrhcic by the androgen When testosterone propnonate 
is withdrawn there is a retnm of the menses accompanied by agonizing pain 
in the hin The patient cannot sit, stand, or lie, sleep is impossible These 
symptoms promptly dtsappear with the administration of 100 mg on 
alternate days Twentv fit e milligrams on three alternate days do not influence 
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the pain The size of the individual dose is endenth an important factor To 
date there hare been file episodes successfully controlled by testosterone 
therapy 

The remainder of this communication reports a new series of eleven eases 
of ach anted carcinoma of the female breast with osseous metastascs treated 
with testosterone propionate 

Case 1— A IV was a 60 yea* old white woman. In August, 1945, a left radical mastec 
tomy was performed at the Memorial Hospital The pathologic diagnosis was infiltrating 
duct carcinoma, grade 3 metastatic to the axillary nodes at all levels No postoperative 
roentgen therapy was admmisterel She was twelve years postmenopause 

The patient remained assn ptomxtic ml apparently free of disease for about three 
months She then returned to the clinic because of extreme pain in the right hip and thigh 
Radiologic studies di«clo«cd extensive metastasis tn the pelvis and upper enl of the shaft 
of the right femur (Fig 1) 



Re 1 (Case 1) Numerous areas of metastasis are seen In the neck and shaft of the lemur 

\ Therapy — From Not 8 1945, to Jan 12, 1946 the patient received 200 mg of 
testosterone propionate intramuscularly biweekly for a total dose of 3,600 mg She received 
to other form of treatment 

\ Course— At the end of two weeks of treatment the pain had decreased in intensity 
M the end of the third week she no longer had sharp pain and could sleep at night without 
&iag codeine Some soreness and stiffness in the right thigh persisted At the end of 
th ? f0UIth week the !»““ 1 ad ' ntlre 'y disappeared Roentgenographs studies in February, 
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Table I Laboratory Data, Case 1 
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1946, revealed evidence of tone regeneration in the areas of destruction (Kg 2) Eoent 
genogrtuns taken in May, 1946 revealed no significant interval cl ange T1 e patient has 
remained asymptomatic to date (July, 1946) 

Comment — The alkaline phosphatase exhibited a rise during the period 
that calcium deposition was demonstrated roentgenographically Concomitant 
with the rise in phosphatase there was a drop in serum calcium The elevation 
of the serum alkaline phosphatase continued after cessation of the androgen 
therapy There was the customary increase m body weight which however, 
was not retained after the therapy was discontinued These changes are repre 
sented by the cun es in Fig 3 
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surgery 


Jane AAA J^A 59 y ? r '° U " hjfe WQ ® an - She «me to th e Hemoml BwpiW n 
. ' ‘ of ps ' a 10 tie fe ft a ^n- One year previously she had undergoes* left 

stadr at f*« Ifeala, “j 3 pwt ' ,{ ^ ratire ^afgen therapy at another iMtitutioc. Histologic 
SLt A lom K0SpltaI , Qf a * W « of tumor disced a comedo ^ 

mfiKmt.ng duct carcinoma, i Jfe^ hod teas*! apontanOoualy when she «» 5’ 



Boentgeao^raf hie investigation j a Jidr, 1944 retailed endenee ot mMa'fs‘» io lM 
head and neck Of the left hu mt, rus The patient received J COO r to the upper interns *rd 
$00 l to the upper posterior aspect of the left humerus from dfliv, 19 it to August 
The paw in the left shoulder subsided folloiwn «f irradiation but motion at the si ontler joint 
waa markedly restricted After remaining a'VDiptomatie for about one ttin »&* vanned ta 
’November, 1945, because of extreme pain la the left shoulder Them was a*«jcutted muscle 
api't* Radiologic examination Nov 13 l04o, revealed evidence of metastasis in (he shaft 
of the left humerus and of reactivation of the prenou lv irradiated areas oT metatoses to- 
the bead and neck of this bone (Fig 4) 

rh/mpy— From >ov 24 194a, to Jan. 12, 194«, the patient received 200 »g of 
testosterone propionate biweekly for a total do*e ot 2,400 »g 

Course —' Three weeks from tuc kune teSlo*'«CB« t^erapv was instituted the pw» and 
the muscle spasm around the left shoulder bad diminished markedly l" fl * function of the 
left ana and shoulder continued to improve and the pat eat was » h! « to perform household 
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duties ana work her truck garden. She was asymptomatic after sis weeks of treatment 
and has so remained until the present time, a period of sis months. 

A roentgenogram of tho left humerus taken in March, 1010, sis weeks after cessation 
of the testosterone therapy was reported as showing recalcification in the previously described 
metastatic areas (Fig 5) There was no evidence that growth of the metastatic lesions 
had occurred since the previous roentgenogram was taken in November or that new areas 
of bone destruction had appeared 



Comment — This patient showed remarkable improi ement The body weight 
exhibited, the usual rise during the androgen therapy and the diop when the 
treatment was withdrawn There were no significant changes in the alkaline 
phosphatase such as were found in some of the other eases m the present series 
in which calcium deposition occurred The testosterone therapy induced a 
deposition of calcium in a hone that had been previously irradiated Although 
the amount of irradiation was small the results from the administration of the 
androgen would seem to indicate that previous irradiation of bone does not 
prevent it from recaleifjmg under the stimulus of the androgen 
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Table II Laboratory Bata, Case 1 


Hb 

BBC 

WBC 

Polys. 

Monos 

Lymph 

Calcium 

Chlorides 

Alkaline phosphatase 
Phosphorus 
Protein 
Vnne 
Sp Gr 
Alb 
Sugar 
Mjw 

Body n eight (pounds) 


11/15/40 12/15/40 


1/19/46 
(zmiuer 
D1SC0Y 
TIN CEP) 


2/21/46 4/16/46 


Ca*)P 3 — If K »as a o9 year oil tihiti. nonnn. la 1933 a left radical mnsteitoiov 
"as perform? 1 at anotler institution The pathologic diagnosis at the Memorial Hospital 
of a subniittcl slide was infiltrating carcinoma simplex The patient received a cycle oi 
lostoperotue roentgen therapy at the Memorial Hospital After remaining free of disease 
for five years (1937) she developed a metastatic nodule in the mastectomy scar The nodule 
was exci*o 1 at this institution Histopathologic examination revested it to be recurrent 
mammary carcinoma 

The j ntient remnne 1 free of Itwase for anotler period of six years (1943) At this 
time another nodule appearel in the jna«tcctomv scar u! ich regTCssel tilth radiation therapv 
administer? 1 at the Memorial Hospital 

In July, 1945, thirteen years after im'teitomy the patient developed pain in the right 
shoul ler A roentgenogram made at the Memorial Hospital in October, ]84 j, disclosed a 1 ** 8 


Table IIT LaboratofT Data, Case 3 


10/6/45 11/20/43 12/11/40 1/10/46 1/19/46 2/2a/46 4/9/46 ^ 

Blood 

Hb 76 93 

RJ3C. 3.5 4 5 "i 

WBC 4 5 6 0 .S” 

Polys 64 59 

Monos. 2 - 

Lymph 36 39 

38 111 ^ lH ill ifl 

Phosphorus 344 10 202 'lie |M f« 

Protein il 73 1 ' v 

Uruie , aic int<! 1016 

Sp or «• J“' 6 o 

ilb 0 T “" , 


HLRRMA’SN tT \L 
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of destruction in the head of the Tight scapula and in the right seventh rib (Fig 6) The 
lumbar spine and pelvis were negative for evilence of metastasis 

Therapy — The patient received 100 mg of testosterone propionate tnweeklj from Oct 
9 to Nov 17 1945 for a total dose of 1 100 mg Treatment a as continued with 25 mg 
administered triweeklj from Nov 24 1945 to Jan 15 1 Q 46 From April 6, 1946, to June 
R, 1946, an additional 609 mg were administered The all inclusive do'e was £ 475 mg 
No other form of therapy was employed 

Course — After the first two weeks of treatment there was some diminution in the pain 
At the end of the third week the pain hal eompletel) disappenrel and she could move her 
arm freely When the total dose had reached 1 300 mg the patient complained of dizziness 
Examination revealel some pnffiness about the eves and molerate pretibia-1 edema Because 
of this reaction the dose was relufed to 2o mg tnueeklj The dizziness anl elenm promptlv 
subsided There was at no time nnj letura of the pain 
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Roentgenographie investigation mealed irregular areas o £ tone destruction m the skull sag 
gestive o£ carcinoma metastasis anil evidence of metastasis to the twelfth dorsal and lumbar 
vertebrae 

Therapy —Testosterone therapy w as institute 1 on Jan 24, 1946 The patient received 
100 mg of the androgen bi weekly for a total dose of 1,000 mg No other type of therapy 
was employed. 

Coarse — At the end of the third week of treatment the patient’s back pain had re 
greased markedly She was able to walk and to flex the spine with very little discomfort 
There was continued symptomatic improvement during the five week period that the patient 
attended the clinic She then failed to return for one month Examination at the end of 
this interval revealed the exophthalmos to be present but the patient was asymptomatic. 

Roentgenograms made in April, 1946, revealed the mctasta'es in the lumbar and dorsal 
vertebrae to be predominantly osteoblastic with several dense structureless areas of bone 
present in the scconl anl Sixth lumbar vertebrae Chemical studies revealed a rise in the 
alkaline phosphatase 

Comment — Despite radiologic castration this patient developed osseous 
metastases There was a prompt response to testosterone therapy Although 
the androgen was withdrawn attci ftve w celts the serum alkaline phosphatase 
continued to rise It would appear that the stimulus initiated by the androgen 
continues after its withdrawal 
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Case S M H was a 3S \oar old white womin In l'Ml, a right radical mastectomy 
was performed at another institution The pathologic finding was an infiltrating duct car 
emoma, grale 3 Three years after the operation the patient developed pain in the lower 
back anl hips Roentgenograms taken at this time disclosed metastatic disease in the lumbar 
spine, pelvis, and upper femora 

In June, 1943, at another institution, the patient received 1,255 r to the posterior 
pelvis and 41S r to the lumbar rpme with amelioration of the pain The voltage employed 

™ T JTT 1 1W5 > and ' at ,he 8ame iP'titution, the patient 

received l,-iO r to the left hip and thigh anteriorly and 210 r to the right hip posteriorly 
The pain persisted therefore an adddional 810 r. were administered to both femom ,u 
November, 1945 The patient obtained no relief m a in 
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Table VI Laboratory Lata, Case 6 
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Therapy —Testosterone therapy was institute 1 on Nov G, 194a The patient receiv od 
200 mg of the androgen twice a week over approximately twelve necks for a total dose of 
3,200 mg There were two absences of about two weeks each from the clinic during this 
period Following tills she received 25 mg twice a week for seven weeks for "n additional 
dose of 375 mg The dosage was then increased to 200 mg twice a week for a period of 
six weeks for a grand total of 0 175 mg 

Course — The patient was asymptomatic at the end of one month of therapy and mam 
tamed this status for fouT months She then developed a sensation of numbness over tho left 
side of the mandible Roentgenograms of the mandible and skull at this time revealed 
metast&ses predominant 1) osteoblastic, to the vault of the skull At this time the dose was 
increased from 25 to 200 mg biweekly Roentgenograms of the chest, lumbar spine, pelvis, 
and right shoulder girdle were taken at montl ly intervals from October, 1945, to June, 1946 
A slight increase in tie number and extent of the osseous metastases which became more 
osteoblastic in character was noted Aside from a sensation of numbness in the region of 
the chin the patient has been asymptomatic for seven months 


Comment —Irradiation did not appteciably influence the pom The ad 
ministration of testosterone was followed bj a rise m the serum alkaline phos 
phatasc and a disappearance of the pain The metastases became more ostco 
blastic in character which maj account for the subsidence of the pain 
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SURGERY 


T*mra and Cou m — UeRmning Pec I, 1915, at tlie Memorial Ilospitil the patient 
received 100 mg of testosterone propionate daily for a total do«e of 1,300 mg She was 
then able to walk op and don stairs unai 1*1 whereas two week, pren0 u*lT she had entered 
the hospital itt a wheel ehair 

She returned to her home in a li«tant city wlicre «he continue*} to recetre iOO mg of the 
androgen sis daw ft wtsk for three weeks. Treatment was then continued with 25 mg tn 
weekly until May 7, 19J0, for a gmnl total of 4,150 mg Since the institution of the androgen 
therapv in Uceemlier 

Boentgenograjhic atu lies at tie Memorial Hospital in Jube, 1946, revealed a slight 
>nerei*e in the extent at the rn* ta-tiv-, oWrre f m preiious rwntgenograrw* T her were 
howeatr, slightly more o«teot K«tie in eharneter Simr sliffneij persisted m the hips but 
there was no pa, B 

Comment — Testosterone produced stoking belief of pain after irradiation 
was no longer effect ne Repeated blond chemical studies mealed a prosTesstce 
elevation of the at mm alkaline phosphates. The patient developed a progres- 
sively severe anemia 11 Inch was prohibit d»e to the suppression of hematopoiesis 
hv metustasos m the long hones 
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roentgenogram made Jvov 24, 1945 disclosed no significant change upon comparison with 
that taken in July, 1915 

In December, 1945, four months after the institution of the testosterone therapy nunier 
eras skin nodules were observed throughout the scalp An cxctsvoual biopsy o£ one of the 
nodules was reported as metastatic mammary carcinoma A roentgenogram of the lumbar 
apme and pelvis taken at this time revealed the degree of involvement to be somewhat more 
extensive and the lesions somewhat more osteolytic in character than at the examination in 
November, 1945 The patient failed to return to the clinic and upon investigation it was 
found that she had developed pulmonary metastases 

Comment — Although there was a sinking rise in the serum alkaline phos 
phatase (Fig 8) there was no roentgenologic evidence of calcification in the 
osseous metastases Subsequently, there was a slight increase in the osteolytic 
character of the lesions The patient’s condition deteriorated rapidly after 
the appearance of pulmonary metastases 


Case 8 — 0 IV was a 55 rear old white woman. In July, 1946, a nglit radical mastee 
tomy was performed at another institution. She c ime to the Memorial Hospital six months 
later because she noticed some “lumps ’ >n the tight axilla Menopause hod occurred ten 
years previous to the mastectomy 

Examination in January, 194t>, revealed several subcutaneous nodules in the right 
axilla An excisions! biopsy of one of these nodules was reported as metastatic mammary 
carcinoma Roentgenograms disclosed numerous areas of metastasis in the lumbar verte 
brae tie pelvis, and the upper end of the left femur There was no evidence of metastasis 
to the lungs The patient was asymptomatic 

Therapy — Te’tosteTOne therapy was instituted on Feb 2, 1946 Relatively small doses 
of the androgen, 50 mg biweekly, were employed became the o**eous lesions were causing 
no symptoms In addition 5 Cm of calcium gluconate and 20 drops of vitamin D were 
taken daily by tho patient during the penol of therapy The androgen was admmistcrcl 
over a period of thirteen weeks with occasional lapses, for a total of 1,150 mg 

Course — 1 The patient developed severe pain in the left hip two weeks after the androgen 
therapy was instituted Despite considerable pain she returned for treatment after one 
week’s absence Roentgenographic studies at this time revealed an increase in the sire and 
extent of the meta«tatie les ons After three weehs of ad litional testosterone therapy the 
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SURTFRl 


Case 7 — D St was a 43 soar oil white woman In January, 1310, a right tad cal 
mastectomy for a grade 2 infiltrating duet carcinoma was performed a* the Jlemonal Hos 
jiital There wa* no miliary Jymjh node iniolrment For o\er fire years she was asnapto- 
matic anil apparently free of tliseasi Phc then d^nlopc 1 pain m the lumbar spine Eoent 
genograma taken Jnly, 1*1 IS, rosealel esilenee of eiteusire metastasis to the lumbar spina 
anl pelvis. Menstrual penols were regular 

Therapy —Testosterone tleraiv was instituted on Aug 7, 13-13 For a period of two 
months 200 mg of the anlrogen were a In im*fere! biweekly for a total do=e of 3,200 mg 
Treatment was tl cn continued with 23 mg triweeklr for an additional six weeks until s 
grand total of 3 CaO mg hal been alms stereJ. 

Course— \t the end of the fir«t month of treatment the patient was asymptomat c 
asile from oernsional discomfort anl stiffness in the left hip wlrn climbing stairs A 
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this Um© lev paled & hypercalcemia. the re foie the androgen therapy was terminated One 
week liter a further elevation of the serum calcium ms found The nausea and vomiting 
were uncontrollable The patient's condition was so poor that she was institutionalized 

Comment — This case tbffeis from the pret ious one m that the reactivation 
of the lesions occurred after the androgen had been withdrawn The serum 
calcium continued to use despite cessation of testosterone therapy which is 
conti arj to our prcuoush reported findings 1 and to those of Farrow and 
Woodard 2 

Case 10 — A. K was a 62 y*-ai oil white wen m In 10 12, a right radical mastectomy 
was performed at the Memorial Hospital The pathologic diagnosis was a gelatinous adeno 
carcinoma grale 2, nodes clear The patient was apparently free of disease for about three 
\ears Mie then deielo[et jam in the eemeil region and the right hand Roentgenograms 
taken in May 194.1, revealed metastasis to the cervical vertebrae but no evidence of involve 
meat of the bones of the hanl She was given 1 °00 r high voltage x irradiation to the 
cervical region with some diminution of tho pain The pain and the swelling in the right 
hand increased Roentgenograms taken in Jnlv 194 > revealed evidence of destruction of 
the right fourth metacarpal consistent with metastasis 

The npy — Testosterone tl crapy was instituted Vug 2, 194 > The patient received 200 
mg bmceklv for seven weeks for a total do«e of 2 500 mg 

Course — Tie swelling and pam in the nglt lunl grew y rogiessiv ely worse fehe de 
velopel a lesion on the seilp wh 1 was pros i run 1 ly metastatic mammary carcinoma The 
patient die 1 of tl e disease one neck aftei tl e tern ination of the nnl ogen tl ernpy 

Cist 11 — \ R v is a 53 v ear I) v\l ite woman In 1J41, a left ra heal mastestomv 
was performed at the Memorial Hospital Tl e pathologic examination revealed infiltrating 
duct carcinoma gride 2 no Ivmph nolc involvement Roentgenograpliic studies of the 
chest lunlar spine anl [ elvis were negative for evi lencc of metastasis 

hollow ng the operation the patient remained apparently in good healtl for about 
four years InMiy 1<)45 lui mg tl e course 0 f a routine clicikup at the Memon il Hospital 
left mijraclavicular noles vveie I alj te 1 \n aspiration I mpsy was reportel ns carcinoma 
The puli able nole« di*appcirel com [let el) with roentgen therapv Tho y at lent remained 
asynij t matic for ay ) rovimately fi'i months ‘'lie then deielopel pain m tic right side of 
the ehe»t Roentgenograms taken in October 144] reveilel areis of met ista<is in the 
dorsal spine and ribs 

Thirajyy — From Nov 1 144 > to Tnr n lore *in - » - 

teronc propionate biweekly for m( , 

biwevklv until March 1 Ilk t * » wa , 

a lounistered 

Course — Two weeks iftcr the institution of testosterone therapy the patient was 
asymptomatic and returned to work «5h e hal occas onal discomfort in the left hip Roeot 
genognims taken Jan Jo 1911 rereali 1 the n etastases to be a httle more extens IT e but 
more sleoblastic in clnrn ter Five montl s lifter tie an Irogen therapy was instituted sic 
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pain disappeared and she remained usvmpomatie for ono month She then developed a cough. 
A rorntgenogram revealed a large amount of fluil in the left si le of the the t and metastatic 
lesions in two ribs The lesions in the pelvis were e«v ntinlly unchanged Shortly after she 
fade. 1 to return to the clinic 

Comment — This case is tinusinl in tint the nndrojrcn at first appeared to 
act it ate the lesions and Inter to imetiv ate them The activation by the androgen 
is appnrenth similar to the phenomenon dcserilicd b\ Farrow and Woodard. 1 

Case 9— J L. was a 39 year oil white woman In June, 1944, a ngl t ralieal maste- 
tomy was performed at the Memorial Hospital The pithologic diagnosis "as comedo an! 
infiltrating duct carcinoma gra le ^ Mic received a postoperative cvclc of roentgenotherapy 
to the right axilla. Menstrual (Uriels wire regular 

There was no eTitence of recurrent disease for almost two years. Tie patient then 
liegan to ex pern nre pain in the left «l culler nnl lower bark nnl was unable to flex the 
lumbar spine roentgenograms taken in March, l*»|f rc.cale.1 evilenre of metastasis to the 
twelfth lor«al and fifth turn! nr aertelrne, to the si afts of both femora anl to the glenoid 
fossa of ih» left scapula 

Thrropa — From Mur. I. 3n, loir, to Mar is 1*46, she received 50 mg of te*to« 
terone pro[ rinnntc liwrtkly for a total of *00 mg From June 11 |94f to June I* 
1010, she record three injections of 100 mg each for a grin! total of 1 JflO mg No other 
tvpe of therapy was emj loved 

Course — Within one month from the time nndrogvn therapv was instituted she was 
asymptomatic alte to flex the lumlar spine without discomfort and wi»l ed to return to 
work Roentgenograms at this time, April 30 l<*4f, revealed increased den«itv in the pre- 
viously describe! areas of destruction in the right upper femur and in tie left scapula. 

The patient remained a'vmptomatic for one month during which no therapy was 
administered Then the pain m the lower back reenrre 1 associated with nausea anl vomit 
ing Abdominal examination fails 1 to reveal nnv pnlpnl le vi«eera or nja«*es. Roentgenologic 
stu lies made June S 1048, revealed an increase in the site and extent of the osseous 
melastnses Blood ehemieal stulies disclosed a suggestive elevation of the serum calcium 

SI ortlv thereafter the patient reported bloody saguil spotting This was tie first men 
strual period since the institution of anlrogen therapy ten weeks previously The vomiting 
continued anl the bark pain became progressively worse Therefore, 100 mg of testosterone 
propionate were administered on alternate dav* for three doses. The vaginal bleeding 
censed bat the pain nuu«ea an 1 vomiting became accentuated Blood ehemical studies at 
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The androgen induced amenorrhea but the menses returned after this 
therapy was withdrawn One patient who was asjmptomatic as long as she 
was kept amenorrheic bj testosterone propionate developed pain in the meta 
static area when the androgen was withdrawn and the menses returned In 
some patients acne appeared on the neck shoulders and chest The other un 
desirable sequelae were facial hirsutism and deepening of the voice In one 
patient there was transient edema of the face and legs An increase in libido 
was noted m manj patients 

All of the patients exhibited a gam in body weight during the initial 
period of androgen medication When the therapy was terminated much of 
this weight was lost The gam in weight was probably due to protein nitrogen 
retention bj the tissues rather than to fluid retention 8 In the majority of 
cases there was no significant alteration in the blood serum protein chlorides 
or urine to judge bj routine examinations 

From the results obtained m the present investigation it would appear 
that testosterone propionate is of value in the treatment of osseous metastases 
secondary to carcinoma of the female breast 


1 Ada r F F and Herrmann J 
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began to have abdominal pain- tipon examination an enlargement of the liver evidently doe 
to jnetastas s, was found 


Comment — There was an elevation of serum alkaline phosphatase coneom 
itant with osteoblastic changes m the metastascs The change in the character 
of the metastascs maj be the factor that caused a diminution in the pain The 
general condition of the patient deteriorated rapidlv after the onset of the liver 
enlargement 

SbStM \R\ INC CONClt-SIONS 

Since the i nlirnimrv report on the use of testosterone propionate m ad 
\inccd carcinoma of the female breast, eleven additional patients with osseous 
metastaaes have been treated with the androgen These patients ranged m age 
from 39 to 62 sears A\ ith three exceptions they were treated exclusively with 
testosterone propiomtc administered intramuscularly The exceptions were 
patients in whom preuous irradiation of osseous metastascs had faded to control 
the pain In so far as these patients improved with subsequent androgen 
thcrapj it would seem that rcjicatcd irradiation of bones does not destroy their 
power to react to the androgch 


Symptomatic improvement, c\ ulcnt within two weeks after the institution 
of the thcrapj was manifested 1 v eight patients Six patients revealed roent 
genologtc evidence of calcification m the metastatic areas In some patients 
these changes were discernible four to six weeks after institution of the therarv 
In some mstnneos as bone density increased there was a drop m the serum 
calcium indicating citl er a deposition of this clement in the metastatic areas 
or a decrease in osteolv sis There was a rise m the scrum alkaline phosphatase 
in eight patients In the absence of liver disease an elevation in scrum alkaline 
phosphatase indicates bone growth or an attempt at bone regeneration It 
appears likely that, during the period of imbalance following the institution o 
endoerme therapj, some mechanism perhaps involving the pituitary or t e 
suprarenal stimulates osteoblastic actmtj and alkaline phosphatase production 
The bone lesions appeared to remain quiescent for a variable length of 
time after the androgen therapj was terminated If pain recurred it could e 
controlled bj additional androgen therapy It would appear that in many 
instances a favorable status maj be maintained until pulmonan or liver m * ,as 
tasis appears When this occurs the patient rapidly retrogresses and dies mtbm 
a relatively short time despite the continued administration of the androgen 
The favorable results in the present senes have been obtained with smaller 
amounts of testosterone propionate than were used in patients previous y rc- 
norted 1 The dosages employed successfullj m the present investigation were 
100 and *>00 mg biweekly and 100 mg triweekly It is suggestive that the 
lei LtisfactS results were obtained when biweekly doses of 50 mg were 
emplojed The treatment was usually continued until the patient ecam 
!!Lpt„n>at>c It » probable that therapy ran be termtnated before tte po.at 
ladled and yet have the aymptomat.e improvement and the rise in the nlka 
line phosphatase continue 
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father or mother had any difficulty with the bach ox whether they had noted the presence ot 
brownish or blackish coloration of the urine There were po other living members of the 
family 

On physical examination it was noted that this soldier walked with a definite limp 
The trunk was stooped slightly forward and this resulted in an obliteration of the lumbar 
lordosis A diffuse ruddiness of tbe foce and a slate colored pigmentation of the auricles 
were observed No gross discoloration of the cornea or sclera was present. The orthopedic 
examination revealed that the range of flexion of the trunk was possible to an angle of 
120 degrees Extension of tho trunk was restricted to the neutral or vertical plane Tender 
ne'S was experienced on pressure over the lumbosacral area. A 15 degree restriction was 
encountered to straight leg raising on the right as well as on the left lower extremities 
There was also a 10 degree restriction to complete flexion of the right thigh Internal rota 
tion of either thigh was possible onlv to the neutral plane Combine 1 or total abduction 
of the thighs was not impaired 

Examination of the knees revealed the nbsence of any effusion Crepitation was felt 
and heard in both knees but to a greater extent on the left side Direct pressure made over 
the left patella caused discomfort and tenderness The left leg could be actively extended to 
an angle of 180 degrees and flexed to an angle of 50 degrees These movements caused 
pain in the left knee joint The ngl t knee presente 1 a normal range of motion 

Examination of the ankles revealed a thickening of the left tendo achillis at a level 
of about one inch proximal to its attachment to the os calcis The range of motion at the 
ankles was within normal limits As far ns the upper extremities were concerned, 15 degrees 
restriction in motion was noted to complete abduction of the arms in the coronal plane 
Otherwise, the other joints of tho upper extremity revealed nothing unusual 

The pulsations of tho radial dorsalis pedis, and posterior tibial arteries were palpable 
There was no evidence by palpation of any calcification of these blood, vessels Ophthalmia 
scopic examination revealed that the optic disc and retina were normal in appearance Slit 
lamp examination demonstrated the presence of brownish black small accumulations of pig 
ment in the stroma of the bulbar conjunctiva of the left eje at the region of nine o clock 
The pigment was deposited in two rows about 3 to 4 mm. from the limbus A few of the 
deposits were of macroscopic sue A single deposit was found in the conjunctiva of the 
right eye nt the region of nine o clock * 

Radiograph examination of the vertebral column disclosed narrowing and calcification 
of the intervertebral regions of the dorsal and lumbar vertebrae (Fig 1) These fori of 
calcification did not project bey on 1 the limits of the anterior ligaments There were several 
small marginal exostoses noted in these vertebral bo lies, but no evidence of ossification of the 
autenor ligaments or ankvlosis of the facets* Calcification of the interpubic hgaments was 
present 5 


Radiographic examination of the knees disclosed a marked irregularity and sclerosis 
in the subchondral region of the left patella and of the contiguous femoral articular surface 
Smalt osteophytes were seen on the periphery of the articular surfaces of the tibia and 
femur of both knees Several free roundish bodies were noted m the posterior compartment 
of the left knee (Fig 2) No free bodies were seen in the nght knee joint Radiographic 
examination of the shoulder arras revealed a suhrlmndraJ on the gfenui ! portion of 

the left scapula No calcification of the labrum of the glenoid was noted. 


Study of the peripheral blool revealed a hemoglobin of 120 per cent (Sahli) a red 
cell count of 6 million per cubic millimeter and a white count of 7,2 oO per cubic millimeter 
The differential count show oil a normal percentage distribution of the white cells The 
hematocrit w., SI r cr <«t The throe,,. ,ed, „ t „ „ „„ d 

the first hour *• 


Examination of tl e urine revealed that it was of vriirm- 



AUCAPTONUJlIC ARTHRITIS 

C\ISF tOR FrFJ iMRl VimtU.AR BODIES 

^rrciTENtNT Colonj i, C J Sirnio, \m>C«tu\M E Asdep^on, 
Mount Cori-s Arm\ oi Tiit United Stvtes 

A ^ UNUSUAL muse fur the formation of free bodies in a joint cavitr is a 
■** disturbance m the diabolism of the p totems tvrosme and phenylalanine 
In patients with this disorder, these proteins which are present in food and 
tissues arc not completely met lliolizcd and form an intermediate product known 
as hfflaogcBjwic acid — an alhapton bode Thu abnormality in metabolism known 
ns alkaptonuria tnav Ik. due to an inborn error of cital>olism of proteins or to 
prolonged use of phenol dressings for ulcers or wounds The homogentisic and 
winch is deposited in tissues and excreted in the urine causes the color of the 
urine to change to brown or black on exposure to air Associated with the 
formation of this acid there is a tendency cither for conversion of these alhapton 
bodies into pigment in situ or for a dcjiositton of ocher pigmented granules mto 
either relatively avascular tissues or into those with poor metabolism 1 Thus the 
articular cartilage, tendons ligaments intervertebral discs fibroeartdage selerae 
atherosclerotic plaques etc , niav become pigmented resulting in a condition 
known as ochronosis Such depositions have nlso been known to occur in epithe 
lial cells and in smooth striated and cardnc muscle For some unknown 
reason when musculoskeletal tissues arc the seats of such pigment deposition 
calcification or ossification mav also occur at these sites The articular cartilages 
intervertebral discs and other cartilaginous or ligamentous tissues may become 
calcified or ossified or may undergo prematurely , occasionally as early as child 
hood, degenerative changes commonly seen in ordinary osteoarthritis* When 
the arthritic process affects the knee or anv other large joint there may be an 
associated formation of free bodies in the articular cavitv * 

This paper is presented in order to record the case of a patient who had 
free bodies in one of the knees as n result of this error in metabolism 


Cl*-F RETORT 

A 42 year oil soldier was admitted to this hospital because of s pa n in tbe left knee 
for thirty days- One month prior to this vmt to tl e institution the patient slipped on 1 e 
ice and twisted tie left leg The left knee became very p-unful and enlarged to a degree 
which interfered with locomotion For this reason he was sdm tied to the hospital for 
treatment On further questioning the patient stated that he had had pain in the lower 
bark for the past five years During th.3 period of time he could not fully bend the trunk 
or lift heavy objects without experiencing local pain lie occasionally suffered from *PJ a “ s 
in tho ankles but had never had any severe pains or fuellings of any of tie joints o e 
upper or lower extremities. After tl e completion of the phys eal exam nation the patient 
wnn questioned about the color of tie nnne He stated that for the past five 'years the 
urine" had turned k—Ul.l « •» «P~> » U* =' «“”* » 

e-ino* or ointments As for family h store l e d d not know whether his 


carbolic acid dre® 
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cxaniTLStm of the peripheral blood disclosed normal amounts of sugar, non protein nitrogen 
cholesterol, calcinm, phosphorus and alkaline phosphata'e 

As surgical intervention was not indicated no histologic studies could bo made of the 
free bodies in the left knee However on tl e basis of the cl emical findings in the urine 
and the radiographic examination of the skeleton it was felt that the changes in the knee 
joint were part of the picture of alkaptonunc artl ntis TI e sold Pr was returned to civilian 
life 



DISCUSSION 

It is believed that articular cartilage is prematurely degenerated when 
homogcntisic acid is deposited in it Such cartilage becomes highly friable 
easily cracked and is separated readily from the subcondral zone These de 
tachcd portions of articular cartilage may then cither he deposited on the 
synovial lining or he freely in the articular cat ltj The articular cartilages 
and their free fragments mat become pigmented and are prone to further de 
generation and calcification because of a secondary disturbance in the metabolism 
or nutrition of the cartilages These detached islands of cartilage form the 
nidus for the free bodies found in association with alkaptonuria and ochronosis 
Furthermore the semilunar cartilages of the knee may also become pigmented 
and calcified particularly if they are scarred or fibrotic The modified or 
frat cd articular cartilages in general predispose to a premature sccondaiy gen 
eralizcd osteoarthritis with all of its well known complications In a like man 
ner the deposition of pigment and cartilaginous plaques on the sy novial lining 
causes a proliferative -villous synovitis Of interest is the reported finding of 
osteoporosis in association with ochronosis 7 

In considering some of the various other causes for abnormal coloration of 
tissues in association with arthritis on? must think of melanuna chronic argyria 
methemoglobinemia hemochromatosis porphyrinuria carotinemia Gaucher’s 
disease chloroma neurofibromatosis and fibrous dysplasia 

Tl e predilection of the ocher pigment for the articular cartilages and the 
intervertebral tissues is of interest because a deposition of bile pigment in 
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to the air, It tunic! dusky brown \\ ith tie adlition of a few drops of a solution of 5 
F«r ««nt rodium hj Ironde, the urine turnel Mick on exposure to air This reaction took 
place very rcildy when a current of air was pn««rl through the alkalmired onne Farther 
more tie nlknlinizel urine pro lire) an imnelate llirk decoloration when it was applied 
to the surface of J hotogrnf I ic contact print piper in darliglt This te«t is considered by 
I ishberg to bo specifc for nlkaptonum* Uknline extracts of tlio p3tient s hair, fingernails 
mtiTU stool, lacrimal secretion* anl swcit faded to show this reaction on contact with 
photographic pnper on expo«ure to diyligl t Ilomogentisic acid was present in the urine 
anl one sttih revenlel the amount of 4 1 Om oier a twenty four hour penol The chemical 





YRTFR10SCLER0TIC ISCHEMIC NECROSIS OP THE LOU ER 
FXTRFMITirS 


Willi vw D Hoiofn MD Cleveland Ohio 

(From the Department of Surgery Western Reserve University and University Hospitals) 

T HE operative mortality in patients with arteriosclerotic occlusion of the 
vessels of the lower extremities is still unreasonably high This is true in 
spite of the excellent contributions by many authors w ho arc interested m this 
field of surgery 1 * The reported mortality has shown a reduction during the 
past decade from 30 to 40 per cent to 10 to 20 per cent The improvement m 
surgery of peripheral arteriosclerosis has been largely accomplished by the 
following factors In diabetic patients close cooperation between the medical 
and surgical attendants has been shown by Mekittrick 1 2 to be of the utmost 
importance in the pre and postoperatn c regulation of the patient s disordered 
metabolism The recognition of an adequate artenal supply m the presence of 
infection may preserve many extremities bv the adoption of conservative ther 
apy Penicillin and the sulfonamides are useful m the control of spreading 
infection provided tl e 1 loo 1 supj ly is adequate The correction of preopera 
tive dehydration acidosis and hy poproteu emia has rendered many patients 
better operative risks A guillotine amputation performed as an emergency 
procedure has undoubtedly reduced the mortality in the presence of spreading 
infection The release of sy mpatl etic vasomotor control before ischemic necrosis 
has occurred promises to save many arteriosclerotic extremities 9 1 The arterio- 
sclerotic patients who are candidates for sympathetic intervention must be 
selected carefully It is well known that when the management of any disease 
is placed in the hands of one or two men who are interested in the details of 
diagnosis and therapy the results improve The mortality is still sufficiently 
high however to v an ant intensive study of the various factors that contrib 
ute to the postoperative death of these patients 

It seemed to me that an unusually large number of preliminary or minor 
toe amputations had been performed at University Hospitals during the past 
twelve years To determine the frequency with which thigh amputation was 
preceded by toe amputations and the effect upon mortality the following statis 
tics were compiled 

Only patients with aitei losclcrotic occlusion of the peripheral arteries were 
included Although some of these patients had superimposed pyogenic infee 
tion the mam cause of disability was ischemia in every instance Those pa 
tients who had amputations for severe infection in the presence of a clinically 
adequate artcrnl blood flow were excluded The major amputations consisted 
of transection at cither the mid femoral or the supracondylar level No Gntti 
Stokes Callender transtibial or transmetatarsal amputations were performed 
The m inor amputations consisted of removal of one or more toes and in most 

Received tor publication Aug 1$ 1945 

125 



124 


SI RCIJt\ 


similar sites was obsenrf in experimental studies of miie Ilistologic exanuna 
tion of musculoskeletal s\ stem of mice by means of iluorescent microscopy re 
scaled that the ligation of the common bile duet caused a deposition of pigment 
in the articular cartilages inters ortcbral disc epiphv seal plates and pulp of the 
teeth ' These experimental studies suggested that some of the pigment per 
m cites into the articular cartilage from the surrounding svnoual fluid and that 
there is n free exchange of tissue fluid-* in the intmertebral disc 

tri vtmem 

\lthough the adnunustr ition of vitimin C was suggested and has been tried 
for alkaptonuria and ochronosis no definite improvement has been reported* 
.As for surgical treatment this should lie limited onI\ to relieve fixed locking 
in the knee or am other large joint when caused by free 1 odics In instances 
of severe os too u thntis of the knee or hip nrthrodcsiug procedures are indicated 

CONCH MOV 

The entity of ilkaptouuru and ochionosis can In luogmzel In the j resinte 
of pigmentation of the nose i ir> sclera and si in In the detection of alkapton 
l> » lies m the urine and In ladiographic evidence of premature osteoarthritis of 
large joints and calcification of the lntcrvcrtcl lal disc tissues In the differen 
tial diagnosis of osteoarthritis especially with the presence of free mtra articular 
bodies ns noted on radiographic examination consideration should be given to 
alkaptonuria ns a possible etiolo^ic I asis \ case illustrating some of these 
findings has been presented 


KFrrKrvcrs 


1 V irebo 
O Jcr 


tonuna Lin cl i 


Tele 

Vlkap 


•'•hn^chr 43 4 S-4S" 5a 6 5b0 i Ml 
is Vrch Int Med Z9 73 747 1 
Mol 65 115 131 1509 
Oehrono«e M tt r 1 n ~ 


Grenzgeb d M*d u 


Ivolaczek IT 
( ol It erg H I 
3 Lnndo « Fel x 


Ueber O l rono*e Jlc tr z kin Cli r 71 ">4 1510 
Oehrono* s Arch Int Me 1 43 I f i 19 1 
Zur Kenntms der Ochrono c Virchows Vrcl f r' 1, ‘ 


193 - o "9° 


Maun vr t 1 a hill tv A ™ w 

8 Sntro 
0 Sealoc 


of 


1936 JUU 

of Ascorbic Acid to an 
5S0 1940 



HOLDEN ARTERIOSCLEROTIC ISCHEMIC NECROSIS 


127 


Of the 18 3 per cent patient mortality, 12 5 per cent consisted of diabetic pa 
tients and 5 8 per cent of nondiabetic The mortality for staff patients Mas 
12 5 per cent, compared to 5 8 per cent for pm ate patients The aierage hos 
pital staj for minor amputations was 31 3 dajs for major amputations 392 
dais and for combined major *md minor imputations 39 6 dais (Table IV) 



for the group of patients ha\mg combined operations is decidedlj higher than 
the mortality for the group haung only a thigh amputation (23 3 per cent to 
15 5 per cent) Sixteen of the thirty patients haung combined operations -were 
staff patients mth dnbetes who were admitted to the hospital tuth acidosis 
•md a marked state of dtln dration In many instances there was superimposed 
infection In a feu cases remission for a pnmarj thigh amputation was not 
granted bj the patient or the familj 

The sneecsafnl too amputations store performed only token necrosts teas 
limited to the toe melt si hen interims s^s mirnnud, and token there mas some 
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Table I General Statistics 


Number of patients 

Mate Cl Average age. Cl 4 rears 
Female 40 Arm go age COO years 
Patients with minor angulations 
Patients with major amputations 

Patients with minor amputations followed by major within 3 mo 
N under of amputations 
Major, SS 
Minor, 4G 

Major am] minor comtmed, CO 

\vernge time interest telnet n minor an t major amputations (tomb ncJ) 
Mortality 

Major) 13 1<1- 

Totsl mortality (bn«c 1 on number of patients) 


instances the distal head of the correspondin'* metatarsal bone The anesthetic 
agents, ether, cyclopropane, intravenous sodium pentothal spinal block and 
refrigeration, varied so much that no group was largo enough to be analyzed 
statistically The patients were divided into staff and private as well as diabetic 
and nondiabctiP I Ixdiovo there is no fundamental difference in the arterio- 
sclerotic lesions in diabetic and nondiabctie patients 11 The altered metabolism 
in the diabetic patient, hovvcvir, increases the operative risk and these patients 
should bo nnalvzcd separatrlv 


Table If Vnalysis or 


Minor 

Mnjor 

Minor one! major 
Total 


101 Pvtients With \ nictations for Astetiosclerosis Obutib'ns 



In 104 patients (Totilo I) there ircrc 164 amputation- of irfucti «sMr 
eight were major and seventv si\ minor Sixtv sis of the patients were ia e 
and thirty eight were not (Table II) Sistr-onc of the patients were car 
for bv the resident staff and fortv three had private attending surgeons 
the fifty seven patients who underwent toe amputations thirty, or *- 
cent, were followed within a three month period bv a thigh amputation v 
three of these th.rt, patients »ere staff and -even rmate T "“ ' ,h " „ 

diabetic and seven nondiabct.c Nineteen of the 104 pa ” nt 

patient mortallts of 18 3 per cent and an operatne mortahtj of H per 


Table III A-nalysis or 164 Minor avp Major Avipctations 



A SIMPLE PROCEDURE FOR THE CONTROLLED ADMINISTRATION 
Or INTRAVENOUS FLUIDS 


Alice Lowell, M D , and Andrf Courn v\d, 31 D , New York, N Y 

(From the Department of Medicine of the College of Physicians and Surgeons, Columbia 
University, the Ft search S truce, First (Columbia) Dmsion of the Golduater Memorial 
Hospital, IP el fare Island, and The Chest Service of Bellevue Hospital) 

T HE administration of intravenous fluids for the treatment of shock is under 
taken usually with inadequate knowledge of the patient’s circulating blood 
volume During a recent stud}, 1 it became clear that simple methods for the 
determination of mean arterial pressure and of plasma volume would be desir 
able both as a guide to choice of therapy and as a means of assessing the tbera 
peutic response Hitherto, the equipment needed for this determination has 
been too cumbersome for use in the a\erage hospital emergency or surgical ward 
In the present study, a simple procedure was devised for the determination of 
plasma volume by means of a small visual comparator 1 and for tbe measurement 
of intra arterial pressure )»} me ins of the Tycos aneroid manometer Further, 
a kit has been designed to include in compact form all equipment needed foi 
the administration of intravenous fluids, the measurement of mean arterial 
pressure, and the determination ot plasma volume 

The salient features of the technique include the insertion of a small in 
dwelling catheter into a medium sized vein of the forearm and the insertion of 
a Lmdeman type needle into the femoral or brachial artery The indwelling 
venous catheter permits of dvc injection for plasma volume determination and 
allows for repeated adnunistiation of intravenous fluids over a considerable 
period of time The indwelling arterial needle establishes a convenient and 
reliable route bv which blood samples for plasma volume determination and 
other laboratorv tests m«iv he obtained as well as providing a means of meas 
uring mean arterial pressures 


DESCRIPTION* OP THE KIT 


The kit* illustrated m Fig 1 consists of a wooden cabinet 18 inches long, 
12 inches high, and 8 inches wide, the interior of which has been so designed as 
to permit read) access to almost everj article The list of cos teats an d their 
disposition m the kit is given in Fig 1 

Three of the instruments m the kit require further description The first 
of these is the nnestube sjringc t This is constructed of metal and is m fact 
no more than a metal fiame with a piston When loaded with the metal cap 


The »OTk de'Crlbr 1 In thU paler '‘as done under rontrar*« 
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cadence of at lenst a moderate!} satisfaetorv collateral circulation If the re- 
sults of toe amputations arc to improve, the sdequacj of the collateral cireula 
tion is pro In lily the most important factor to estimate p cooperatively This is 
large!} a matter of clinical judgment and can be best exercised by a surgeon 
experienced in evaluating peripheral blood flow The location, type and sever 
ltv of ischemic pain the rapidit} with which pallor develops when the extremitj 
is elevated and venous filling time arc useful in estimating collateral circulation 
If the surgeon is not satisfied that healing w ill occur following removal of a 
toe then a more radical type of pnmarj amputation should be urged. 


SUMMARV 

Amputation of the lower extremities through the thigh when preceded 
bj a minor amputation in patients with peripheral arteriosclerosis carries a 
higher mortality rate than primary thigh amputation alone 

The factors involved in deciding upon a major or minor amputation have 
been discussed 
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anestube ’ it is used like the ordinary syringe The anestube sjringe has 
been included in the kit because together with the T 1824 anestubes * it offers 
the most practical means of injecting an exact amount of T 1824 with minimal 
loss Each anestube contains cxactlj 15 mg of the blue dj e T 1824 in 5 c c 
of normal saline solution These tubes are made to deln er their contents 
within plus or minus 0 03 per cent but since aspiration is a feature of this 
syringe the anestubes ma> be washed two or three tunes to insure deliverj 
of all the dje Such a sj stem avoids using a specially calibrated glass sjringe 
which must he filled from a separate ampule of dj e — a less accurate and more 
time consuming procedure 

The visual comparator t for plasma volume determination has been designed 
to measure the color of a single sample taken ten minutes after the intravenous 
injection of dje The validity of this single measurement has been established 
by hoble and Gregersen * Two color disks are supplied with the comparator 
disk A is made up of ten colored glass standards which cover a range of total 
plasma -volumes between 12o0 and 3 200 cc Disk B covers a range between 
2 300 and 6 800 c c Each glass standard was made to match the color of a 
10 mm depth of a liquid standard of known dilution The total plasma vol 
ume corresponding to etch glass standard was calculated on the basis of a 15 
mg injection of T 1824 In the event therefore that more or less than 15 mg 
of dye are injected the true volume must be computed as follows 
mg of dye injected 

Disk reading x = True volume 

35 

The reliability of this method for the determination of total plasma volume 
depends largelj upon obtaining absolutelj clear serum samples This may be 
achieved readilj if each blood simple is delivered into an oil coated test tube 
By this means liemolj sis is prevented It is advisable although not essential 
to have each patient fast at least eight hours before studj to avoid lipemia If 
the sera are clear color matching is not difficult However as in all colon 
metric methods indiv idual judgment plaj s a major role Some practice is nec 
essary before discrimination between color differences in the high ranges is 
achieved Results obtained with the comparator indicate that it measures 
plasma volume differences in excess of 5 per cent 

A simple method for the measurement of mean arterial pressure usin" the 
Tjcos aneroid manometer Las been devised A 10 cm length of rubber tubing 
partiallj filled with citrate is attached to the manometer The free end fitted 
with an adapter is attache! to the slunk of the arterial needle The mean 
pressure recorded bj the aneroid needle is read directlj from the face of the 
manometer It requires less thin a minute to make a single determination 


rHEP VRATION OF TIIE PATIENT 

1 For the purpose of dte inject, on and the mtratenoue admimstrat.on 
ofjhnds i specnllj designed plastic venous catheter* is used This is kept 

ISuppl *1 by the U Catheter Coippanj dtemJ Falls \ T 
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finger at an angle of about 45 degrees As progress is made in the direction of 
the pulsating vessel, the thumb is remo\ed from the patent stjlet at inters als 
to ascertain whether or not the arterj lias been punctured When puncture 
of the arterj has hcen accomplished, blood will he seen to drip from the patent 
end of the stylet The flange of the needle is then giasped with one hand, the 
patent stjlet with the other Coincident with the slow removal of the patent 
stvlet, the arterial needle is “threaded” into the lumen of the vessel When the 
stjlet has been removed, blood should spurt from tlic end of the needle The 
solid stjlet is then plated m the needle and stjlet and needle together are 
threaded further into the vessel in order that a substantial portion of the need'e 
shall lie w ltlim the lumen of the arterj It is ad' isable at this juncture to make 
sure that there is a free flow of blood from the needle bj removing the stjlet for 
a moment As a precaution against clotting in the needle, the solid stylet 
should be dipped into the bottle of hjdrogen peroxide before it is replaced 
(During blood sampling, the stjlet should stand in the peroxide ) As soon as 
the needle is in place it should lie taped securelv to the thigh Should the 
patient he under anesthesia or unable to lie qtnetly in hed, the leg should he 
immobilized bj means of a restraint 01 er the knee 


PLAN OP STUDY 

The procedure recommended for the studj and followup of a patient 
requiring controlled fluid therapy will be described under three headings the 
pretherapeutic period, the period of therapj , and the post therapeutic period 
Pretherapeuhc Pcnod — During the fiist period, a single determination of 
plasma volume is made This requires the withdrawal of a preinjection ar 
terial sample, the intravenous injection of dje, and the withdrawal of a post 
injection arterial sample exactly ten minutes later In addition measurements 
of pulse, respiratory rate, and mean arterial pressure are repeated two or three 
times Should blood be required for hematocrit or serum protein determina 
tions this should he taken either before the injection of dje or after the with 
drawal of the ten minute arterial sample 

Period of Therapy — Intravenous fluid is administered through the three 
waj stopcock and catheter When the infusion or transfusion is completed the 
saluie drip is again started at the usual slow rate (6 drops per minute) ot 
the plastic stjlet is threaded into tlic venous catheter 


Post Therapeutic Period —All the measurements made during the pretbera 
peutic period are repeated shortlj after transfusion or infusion and again a few 
hours later The results will show the response of the patient to therapj and 
will serve as a guide to further management Should there be gradual blood 
loss as is sometimes encountered in a postoperative patient, this will be re 
fleeted in the measurements obtained Although a fourth study can be under 
taken -,5 or seten hours after therspt, ,£ ueecssarj, ,t ,s „ ot r'eeommended be 
cause a fourth mjecUou of blue dje mat gne a hluish tinge to the skin and 
mucous membranes Although this „ not harmful, ,t maj be upscttin- to the 
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finger at an angle of about 4o degrees* Vs progress is made m the direction of 
the pulsating v esscl tlie thumb is remov ed from the patent stylet at intervals 
to ascertain whether or not the arterj has been punctured When puncture 
of the arterj has been accomplished blood will be seen to drip from tlie patent 
end of the stylet The flange of the needle is then grasped with one hand the 
patent stjlet with the other Coincident with the slow removal of the patent 
stj let the arterial needle is threaded into the lumen of the vessel When the 
stjlet has been removed blood should spurt from the end of tl e needle The 
solid stylet is then placed in the needle and stjlet and needle together are 
threaded further into the vessel in older that a substantial portion of the necd’e 
shall lie witlun tl e lumen of the arterj It is advisable at this juncture to make 
sure that there is a free flow of blood from the needle bj remov ing the stj let for 
a moment As a ptecaution against clotting in the needle the solid stylet 
should be dipped into the bottle of hjdrogen peroxide befoie it is replaced 
(During blood sampling, the stvlet should stand in the peroxide ) As soon as 
the needle is in place it should be taped seiuielv to the thigh Should the 
patient be under anesthesia or unable to lie quietlj m bed the leg should be 
immobilized bj means of a restraint over the knee 

PL VN OP STUDY 

The procedure recommended for the study and follow up of a patient 
requiring controlled fluid tberapj will be described under three headings the 
pretlierapeutic period the period of therapj and the post therapeutic period 

Prctherapcuiic Period —During the first period a single determination of 
plasma volume is made This requires the withdrawal of a preinjcction ar 
tenal sample tic intravenous injection of dje and the withdrawal of a post 
injection arterial sample evictlj ten minutes later In addition measurements 
of pulse respiratory rate and mean arterial pressure are repeated two or three 
times Should blood be required for hematocrit or serum protein determina 
tions this should he tal en either before the injection of dye or after tlie with 
dravval of the ten minute arterial sample 

Pcrtol of Thctapj — Intravenous fluid is administered through the three 
waj stopcock and catheter When the infusion or transfusion is completed tlie 
saline drip is again started at the usual slow rate (6 drops per minute} or 
the plastic stjlet is threaded into the Tenons catheter 

Post Therapeutic Peno 1 — Vll the measurements made during the picthera 
peut c period arc repeate 1 short h after transfusion or infusion and again a few 
hours later The results will show the response of the patient to therapj and 
will sene as a guile to further management Should there he gradual blood 
loss as is sometimes encountered in a postoperative patient this will he re 
fleeted m the measurements obtained Uthough a fourth studj can be under 
tal en sis or seven hours after therapv if necessary it is not retommendel be 
cause a fourth injection of bine dve mav give a bluish tinge to the skin and' 
mucous membranes Vlthougli this ,s not harmful, .t maj be upsettm- to the 
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finger at an angle of about 45 degrees As progress is made m the direction of 
the pulsating vessel, the thumb is remo\ed from the patent stylet at intervals 
to ascertain whether or not the alter} has been punctured When puncture 
of the artcrj has been accomplished, blood will be seen to drip from the patent 
end of the stylet The flange of the needle is then grasped with one hand, the 
patent stjlet with the other Coincident with the slow removal of the patent 
stj let, the arterial needle is “threaded” into the lumen of the vessel When the 
stylet has been remov ed, blood should spurt from the end of the needle The 
solid st} let is then placed in the needle and st}let and needle together are 
threaded further into the vessel in order that a substantial portion of the need’e 
shall lie within the lumen of the artcr} It is ad\ isable at this juncture to make 
sure that there is a free flow of blood from the needle b} remov ing the st} let foi 
a moment As a precaution against clotting in the needle the solid st}let 
should be dipped into the bottle of h}drogen peroxide before it is replaced 
(During blood sampling, the stvlet should stand in the peroxide ) As soon as 
the needle is in place it should be taped secureh to the thigh Should the 
patient be under anesthesia or unable to lie quietly in bed, the leg should be 
immobilized by means of a restraint over the knee 

PL\N OF STUDV 

The procedure recommended for the study and follow up of a patient 
requiring controlled fluid therapy will be described under three headings the 
pretherapeutic period, the period of therapy, and the post therapeutic period 

Pretherapeutic Period — During the first period a single determination of 
plasma volume is made This requires the withdrawal of a preinjection ar- 
terial sample the intravenous injection of d}e, and the withdrawal of a post 
injection arterial sample exactlj ten minutes later In addition, measurements 
of pulse, respirator} rate, and mean arterial pressure are repeated two or three 
times Should blood be required for hematocrit or serum protein determina 
tions this should be taken either before the injection of dj e or after the with 
drawal of the ten minute arterial sample 

Period of Therapy — Intravenous fluid is administered through the three 
vvaj stopcock and catheter When the infusion or transfusion is completed, the 
saline drip is again started at the usual slow rate (6 drops per minute), or 
the plastic stylet is threaded into the venous catheter 

Post Therapeutic Pei wd — All the measurements made during the prethera 
peutic period arc repeated xhortlj after transfusion or infusion and again a few 
hours later The results will show the response of the patient to therapj and 
will serve as a guide to further management Should there be gradual blood 
loss as is sometimes encountered in a postoperative patient, this will be re 
fleeted in the measurements obtained Although a fourth study can be under 
tal.cn a, a or acton hours after therapt, ,f neeessar}, it la not recommended he 
cause a fourth injection of blue dte mat E ne a blmsh tinje to the skin and 
mucous membranes Although tins „ not harmful, it maj be upsettin" to the 
patient 
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finger at an angle of about 45 degrees As progress is made in tlie direction of 
the pulsating vessel tlie thumb is removed from the patent stylet at intervals 
to ascertain whether or not the artery has been punctured When puncture 
of the artery has been acco uplishcd blood will be seen to drip from the patent 
end of the stjlet The flange of tlie needle is then grasped with one hand the 
patent sty let with tlie other Coincident with the slow removal of the patent 
stylet the arterial needle is threaded into the lumen of the vessel When the 
stylet has been ienio\ed blood should spurt from the end of the needle The 
solid sty let is then placed m the needle and stjlet and needle together are 
threaded further into the vessel in order that a substantial portion of the necd’e 
shall lie within the lumen of the arterj It is advisable at this juncture to make 
sure that there is a free flow of blood from the needle bj lemovmg the stjlet for 
a moment \s a precaution a B ainst clotting in the needle the solid stylet 
should be dipped into the bottle of hjdrogen peroxide before it is replaced 
(During blood sampling the stjlet should stand in the peroxide ) As soon as 
the needle is in plate it should be taped secuielv to tlie tlngli Should the 
patient be under anesthesia or unable to lie quietlj m bed the leg should be 
immobilized bj means of a restraint over the knee 


PLVN OF STUDY 

The procedure recommended for the study and followup of a patient 
requiring controlled fluid tlierapj will be described under three headings the 
pretherapeutic period the period of therapy and the post-therapeutic period 
Prethcrapcuhc Pcnod — During the first period a single determination of 
plasma volume is made This requtres the withdrawal of a premjcction ar 
tenal sample the intravenous injection of dje and the withdrawal of a post 
injection arterial sample exactlj ten minutes later In addition measurements 
of pulse respiratory rate and mean arterial pressure are repeated two or three 
times Should blood be required foi hematocrit or serum protein determma 
tions tins should be tal en either before the injection of dje or after the with 
dravval of the ten minute arterial sample 

Pcrxol of Thciapj — Intravenous fluid is administered through the three 
way stopcock and catheter When the infusion or transfusion is completed the 
saline drq is again started at the usual slow rate (6 drops per minute) or 
the plastic stjlet is threaded into the venous catheter 


Post Therapeutic Peno l — Vll the measurements made dvwwvg tWe pvvAlwsa 
peutic period are repeated sliortlj after transfusion or infusion and again a few 
hours later The results will show the response of the patient to therapj and 
will serve as a guide to further management Should there be gradual blood 
loss as is sometimes encountered w a postoperative patient this will be re 
fleeted in the measurements obtained Uthough a fourth studj can be under 
tal ell sis or acten hours after therapy J necessary ,t is not recommended be 
cause a fourth n.joct.on of blue dye a Hlllsh , , he slm an4 

mucous membranes. Uthou s l, tins ,s not harmful, it may he upsettin- to the 
patient 0 
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WtASOlIEMUNT Ol 1IH\ AliTtfllAL rKE.-st.RI. 

1 U) an length of {.uw rubln r tubing with adapter secured at one end i» 
held in the shape of a U hi the left h mil AStt ‘-a nuge n filled with sodium 
citrate solution and used (without needle attached) to delner approximate!) 
2 cc ot the solution into tin. fiee mil of the tubing This quantiti will fill 
the tobwj ai*proTi)natcJj to the li iffwai point \\ tide the tubing is still held 
hj the left h 'll ill m (lie U shaped position, the aneroid manometer is fitted into 
the frtff eu I of the tubing with the light h uni Once attached, the tubing 
iuaj he allowed to ban,? trrcl> from the m inoim ter without fear of losing citrate 
solution The manmneter and tnlinij arc now reads for use anil should be 
placed upon the hid dose to the mend needle With the left hand used to 
uh the irternt needle tin right hind ■ etnui es the solid stilet At the 
moment of rernoi ill, the thumb of the left han 1 is pi ued our the shank of the 
needle to step the flow "f blood while the dilit is placed in the besUr of per 
oxide fhe tolapter on the uul of the menu l tubing is then fitted mto the 
shank of the arternl midle and tin aneroid held in the upright position just 
abosc tire Iciel of the witdle If tlic oscillation of the aneroid needle is slug 
fd'h mil the pressure mounts coiituuioiisli (he system is not patent Themanom 
cter and tubing should Ik* detichid the tubing flushed with utiate and re 
filled To insure putenci of the nicdle the stilet should he placed within the 
needle for a moment The uiem irterul pressure is taken as the aieruje of 
the highest and JoiUst swing of the meroid needle Thus oscillation usualh 
coiers a range < f from 2 to J mm 


uiTuiuis irn>\ i>y n ism i \oilmi- 

\pprvxi liiltvl i 2 i < f hem inniei i! oil ire dilnerul mto each of four 
centrifuge tubes Nest the aiustubc M tinge with LuerLok idapter attach'd 
is loaded with the die c Hinds* the cartridge locked in and the piston screwed 
into tlic rubber plunger 

1 11 it htU a u ul o/ Dye frit smip/r — \ clean 10 ci sinuge with adapter 
attached is used to collect the die free arterial sample After withdrawal 
of the stj let the s} tinge is fitted into (he shank of the arterial needle and about 
Id cc of blood aie taken (ifflne if henrecoinentration is present) Delnm 
of the blood mto the oilioatid test tube returns a little practice birst t e 
adapter is remosed from the end of the sinnge The syringe is grasped m 
the right hand while the »«st tube is held in the left lnud » a horizontal posi 
t,on ami lotated slowh **. that the eutm inner surface of the tube becomes 
coated with o.l The honzontU position of the tube is uiamtamed and the 
rotarj motion continued while the HP of the springe is plac.d against tbe inside 
surface of the test tube ami about ee of bl<»d are deli'eml slottl) Vs tb 
test tube is be, ng filled the tube ami s.mjtf are „-ra.loa»> brousW into «>► 
uttrlltht position so that no sp.llme occurs Tb„ tube rs then replaced ,» be 
reel and a second tube , o.tc.l rr.tl. o,l “ d “ “L^eM^LolfM. 

same siriuge The purpose of the od coated t«t tube is J 
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Experience lias shown howevei that the oil coated test tube is not uulispen 
sable that if the Wood is delneied slowlj into a clean test tube without oil a 
clear serum sample can often be obtained It may be time sav mg, therefore to 
take one sample without oil V small amount of blood is held within 'the 
sjrmge for an hematoent determination* V few giams of purified heparin 
are placed ui one of the Wmtiobe tubes a No 19 gauge needle is attached to 
the sjrmge and the lemamdei of the blood is delivered into the tube bj placing 
the full length of the needle m the tube and giving a forceful thrust upon the 
plunger In this waj the tube may be filled to the top without trapping anj 
air m its lumen The tube is then placed m the rack and the blood stirred 
gentlj with a thin piece of wire The time at which these samples are with 
drawn is noted on the piotocol sheet 

2 Injection of Dye — The injection of dje should be undertaken with care 
so that none is lost The tip of the anestube sj nuge (already loaded with the 
appropriate dje cartridge) is screwed suuglj into the open arm of the three 
way stopcock The handle of the stopcock is then tui ucd to i ernwt direct in 
jectiou of dje into vem and the dje injected Aecuute note is made of the 
tune of this injection Ome the sjrmge has been emptied of dje it is 

washed ’ three times with saline solution from the infusion ampule Bj 
manipulating the stopcock hanlle saline solution is fust aspnated into the 
sjrmge and then injected into the vein In this waj all of the dje is delivered 
into the circulation 

3 Hi thdraual of Ten minute Sample — Ten minutes after the injection of 
the dje another 13 t c of urteual blood are withdrawn fiom the femoral ar 
terj m the manner described and the blood is divided between two sampling 
tubes and a 'Wmtrobe hematocrit tube 

4 Centrifugation — The duplicate dje free serum and dje serum samples 
reiumo ten mpiutes of centrifugation at approxn iatelj 2 000 rpm This inaj 
be accomplished with a small angle centi lfuge or if need be a hand centrifuge 
\ftei cuitnfugation a clear lavei of serum will be found to be between the 
pac! ed red blood cells and the oil Should there be a fibrin clot in the serum 
i small glass spatula is used to push it gentlv downward In this case ccntn 
fugation usuallv lias t be repeated 

5 Transfer of Scrum —With two clean capillarv pipettes the dje free and 
the lu samples are transferred into each of two square test tubes as follows 
before introduction of the pipette into the oil most of the air is expelled from 
tin jupette \s the tip of the pipette is advanced through the oil a few air 
hubbies arc expelled from the pipette in order to prevent the entrance of oil 
into it The tip is then advanced into the serum and the serum aspirated 
In removing the filled pipette care should be taken not to aspirate the oil This 
nm be prevented bv ... untaiimig slight pressure on the rubber bulb The end 
of the pipette is then wiped with a piece of ^a«ze a »d the sample delivered into 
the sp iarc test tulie 
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5 Reading in the Comparator — A minimum of 2 c t of strum is repaired 
in each square tube for accurate readings The square tube containing the 
dje free sample is always placed to the left in the comparator, the dye sample to 
the right More placing the samples m the comparator, the appropriate disk 
should he selected and put in place The comparator is then held close to the 
ilje and the disk rotated until the color field on the left most nearly matches 
that on the right When the best match is obtained, the plasma volume is read 
from the upper, right hand corner of the apparatus where values corresponding 
to this color reading arc registered in hundreds of cubic centimeters. When a 
sample cannot be matched to «* given color disk the nfarcst higher and the 
nearest loner reading should be taken and the value obtained In interpolation 

COMMENTS 

This report describes a method for making repeated determinations of mean 
arterial pressure and of pfastna volume in patients requiring controlled intra 
venous llmd replacement V patient mav be prepared for study and base line 
measurements obtained in levs than twenty minutes Ltilizmg this technique, 
thirt} eight patients with oliguma and hypotension have been studied The re 
suits will he presented in a separate ioi»muni<ation * 

In our experience the method has been found most helpful as an atd to 
diagnosis and as a guide to therapy The pretherapeutic measurements give 
information regarding the digrce of hypotension and oligemia and are there 
fore of assistance in determining the choice of intravenous therapy Subse- 
quent post thcnpcutii values rcllcct the patient’s response to therapy and 
indicate the need for further treatment 

The kit containing the equipment proved to be a useful adjunct Because 
it could be easily earned from place to place it made studies at the bedside or 
in the emergency ward practicable 
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ABSORBABLE fibrin tubes for vein anastomoses 
Giivar SwENfcOs HD a> n Robert E Gross MD Boston Mass 

(From the Surgical Research Laboratory of The Ch Idrert s Hospital and the Department of 
Surgery Uanard Medical Sdool ) 

I T WAS not until the advent of aseptic surgery that substantial progress was 
made in the field of vascular anastomoses The most successful methods of 
restoring continent} in blood vessels may be divided into two general groups 
(1) by careful direct sutuie and (2) by the use of mechanical devices 

The fundamentals of the suture method established by such workers as 
Tassinowskv 11 Jensen 18 and Carrel* entiil the use of ' ery small needles and 
fine sill In spite of the greatest care thrombosis is a common cause of failure 
to produce a satisfactory anastomosis The operating time required to complete 
such meticulous anastomoses by direct suture and the disappointing results 
which frequently follow them led several experimenters to develop methods 
wheieb) mechanical devices could be used for uniting vessels more quickly and 
more successfully 

At the International Medical Congress of 1897 Nitre 1 * demonstrated the 
use of a small n ory ring This was threaded Over one end of a dmded vein 
which was then turned back over the ring so that the mtima was exposed and 
was seemed by a circumferential ligature Tlw vein covered ring was then 
liiscifcd into the other end of the vessel and all these structures wore held m 
place 1 \ a mechanical dm icc not clearly described 

V magnesium prosthesis similar in principle to Nitze s ivory ring was 
described bj Payr” in 3901 In the simo manner one end of a severed vessel 
was threaded through the metallic ring turned bad over the ring and anchored 
with a circumferential hgilure This was inserted into the other end of the 
divided vessel and a second ligature held both parts of the artery (or vein) 
securely on the nng Thus the magnesium nng acted as a supporting struc 
tur e and allowed the two vessel segments to be approximated intima to mtima 
This method was not umformlv successful Magnesium in the process of ab 
sorption becomes i highly basic silt and provokes violent tissue reaction ,J which 
may account for <!omc of the poor results obt-uned Pavr minimized the dis 
tortion which was brought alout bv the gas filled cysts and the extensive fibro 
sn pioduecd bv the magne^um disintegration 

Bhkemore Lord and ^tofko 4 have devised a highly successful "non 
suture method of ve<*el 'imstomosis using rigid tubes made of vitalhum— a 
matcnal which excites little tissue response The concept of using a vitalhum 
tube lined with a vein graft to brid„c an arterial defect is a unique contribution 
to mili tary and traumatic snrgcrv \ n_othcr field q f (bp Blake 
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technique is concerned with the establishment of venous shunts in patients 
* ttli portal ity per tension In adults, the use of a ntalLum tubTFaTprended 
d satisfactory method for malting such anastomoses In coutiast, tins method 
of inserting \ nonahsorbible tube Ins certain limitations when used in children 
localise the vein lumen (at tlio anastomosis) cannot possibly increase m size 
during the subsequent growth of the patiuit 

This indicated limitation of the Hlahcmorc tubes m children has prompted 
«s to search for a material which (i) would be ny.id (2) would cause little 
reaction in animal or human tissues and (3) would be absorbed by the host in 
a matter of sev cral weeks or months Such a substance would permit manu 
facturc of tubes for performance of nonsuture methods of vascular anastomoses 
If an appropriate material could lie found and employed for vascular anasto- 
moses in children, the subsequent absorption of the rigid tube would allow the 
tern (or artery) to expand and grow as the individual becomes older 

Me were particularly attracted to the possibilities of fibrin film (prepared 
from human plasma by the methods of Ferry Morrison and associates* ’) since 
this material has already been studied b\ Ingraham and bis associates,” who 
were interested in using it as a dural substitute They tested fibrin film and 
found that it gave a minimum of tissue reaction (in monkeys and human be 
mgs) and was completely absorbed in six to eight weeks 

The present investigation is concerned with observations made during and 
after vascular anastomoses using plasticized, fibrin cuffs to aid m vein rccon 
struetions with a nonsutnre technique The fibrin was prepared by the blood 
fractionation laboratory of the department of phvsical chemistry at Ilarvard 
Medical School * 

Fibrin film is made from fibrm plasticized by water and pressed into a 
thin sheet Strips of this material 2 or 3 cm. wide were rolled around a glass 
rod of the desired diameter until the wall of the tube was 05 or 10 mm in 
thickness The seamless tube thus produced was left ou its glass Tod and placed 
in a test tube for steam sterilization After sterilization the fibrm cuff was 
slipped off the lod (under stenlc conditions) and was placed in a stoppered 
sterile tube It could be kept in tins state indefinitely until it was used. 

About ten mumtes before a fibrm tube is to be used it must be placed 
in normal saline solution This changes the firm leathery consistency of the 
dried film to a more pliable texture the surface of which may be indented 
In spite of tins pliable quality of the tubing a circumferential ligature may 
be tied around it with only a minimal diminution of its internal diameter Vs 
the fibnn tube absorbs fluids from the tissue in winch it is implanted, it swells 
slightly, causing the cncumferential ligature to become tighter and less Iihey 
to slip 

EXI WUXlI NT At OBSERVATIONS 




Doga were used in all the experiments The abdominal vena cava or a 
jugutai vein was employed for the vaiious anastomoses (Figs 1 to 6) Twenty 
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sc\en anastomoses were earned out* A rigid aseptic technique was used 
Skin preparation consisted of mechanical scrubbing using alternate sponges 
of zephiran and alcohol 



FIs — \tln exposed tlfil t sinks Id r anaston osls. 1 urn n Is patent. There is no thrombos a, 
or narrow ns of Inn cn. 

The ju 0 ular vein or vein iu\a was c\j osed for a distance of about 5 cm 
and the vessel was occluded with rubber co\ cred clamps ^catlj applied. The 
vessel was then divided midwa> between tic clamps and a fibrin cuff from 5 
to 8 mm in lcn a th win threaded onto the proximal segment The end of the 
\em was then grasped with three fine pointed hemostats and then turned hack 
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115 4j 
l°0-45 
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1°8 45 
l°3-4o 
13° 4j 
1 3-4o 

134 4j 

135 4j 
130 45 

137 4o 

138 4j 

140 45 
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Jugular 
Jugular 
Jugular 
II g) 1 jugular 
Loft jugular 
It gl t jugular 
Left jugular 
11 ght jugular 
Left jugular 
II gl t jugular 
Loft jugular 
K gl t jugular 
Loft jugular 
J1 ght jugular 

Left jugular 

R ght jugular 

V ena cava 

V ena caia 
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None 
None 
None 
None 
No e 
No e 


Fair no thrombus 

Goo 1 no thrombus no constr ct on 

Good no tl rombus no constrict on 

Good no tl rombu3 

Good no tl rombus 

Goo 1 no thrombus no coDstnct on 

GooJ no thrombus no constrict on 

Goo I no tl rombus "O'o constrict on 

Gool no tl rombus CO'e constr ct on 

Goo-1 no tl rombu si ght constr ct 01 

Good t o tl rombus si gl t constr ct 01 

Gool no tl rombus no constr ct on 

Goo<l no tl rombus no constrict on 

Good no thrombus "jffc constr ct on 

Good no thrombus jOSJ constrict on 

Good no tl rombus 

Good no thrombus 

Good no thrombus uO'o coost J ct °° 

Lumen obi terated bj- reg onal fibres s 

Good no thrombus 

GooJ no thrombus 

Good no thrombus 

Good no thrombus , 

Good no thrombus tl ght constrict on^ 


with satisfactory r 
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SWENSON AND GROSS ABSORBABLE FIBRIN TUBES 

over the fibrin cuff A ligature of 0000 chromic catgut was tied over the turned 
back vein to hold it onto the cuff Over this preparation the distal end of vein 
was t! en drawn (bj three fine hemostats which grasped its end) A second 
circumferential li B ature of 0000 chromic catgut was tied over this juncture 
securely uniting the two portions of the vessel The rubber shod clamps were 
then removed In no instance was theic bleeding aftei the clamps were taken 
off All wounds were closed with interrupted black silk sutures The animals 
were kept for periods varying from two weeks to four and one half months after 
operation 




Fig 8 — T» o 
Rnaston uela < nip o’ 
Intralun nil clot 


The selection of a fibrin tube of propci size is imperative for the success 
of an anastomosis The cuff must be of such diameter that the vein can be 
easily turned hack upon it since stretching the structuic over a tube of too 
great size will produce tears which invite thrombosis Large dogs weighing 
thirty to fifty pounds weie usid for the jugular vein anastomoses In these 
animals a fibrin tube 6 to S mm in length with an inside diameter of 4 to 5 
mm could bo used 


HESILTS OF EXPERIMENTS 

In Tabic I is given detailed information regarding the individual expen 
ments The condition of the anastomosed vein was studied in each case at a 
subsequent date bj sacrifice of the dog removing the vessel and making a care 
ful gross and microscopic examination of the specimen Thrombosis had not 
occurred in anv instance When opened, the vessel mtima was smooth and 
glistening (tig 8) and the precise line of anastomosis was often difficult to 
identifv In tvvLiitj six specimens the vessel had a lumen of satisfactory size 
In several specimens there was a slight constriction of the vessel at the anas- 
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A SELF RETAINING RETRACTOR FOR IlEillLAJIIN’tCTOM? 

J A COLCLOIGH JI D , \EW 0&LX.\iS, L\ 

I N THE past few Jean* seseral retractors liase been designed for the purpose 
of gf\ mj adequate exposure in operations upon the spinal canal, and for the 
purpose of unilateral approach In mj experience they lime failed to meet one 
or more of the following desirable features adequate exposure, minimum inter 
ferente in the operative field, absence of tendency to rotate when the blades are 
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set at different levels, and sufficient fixation of the blades in the soft tissues 
to keep the instrument from jumping out of the wound when force is applied 
The retractor presented was designed with these requirements in mind and, in 
my experience, it has successfully fulfilled these requirements 

This retractor is a modification of other cerebellar self retaining re ti actors 
The upright arms of the blades are so lunged that they may be folded over 
and out of the operative field (Tig 1), thus giung adequate exposure without 
interfering with the operator’s approach The tendency of a retractor to jump 
out of the wound when adequate retraction of the muscles is obtained has been 
overcome by r the sufficiently sharp cur\e of the blades of this instrument Ade- 
quate fixation of the opposing blade against the spinous process is also provided 
In addition to its function as a hemilaminectomy retractor, this instrument 
gives satisfactory bilateral exposure in any region of the spine desned The 
blades of this retractoi are adjustable to any required depth and are always 
at a right angle to the operatne field (Fig 2) 

The blades of the retractor are 4 cm in length, 3 8 cm in width, and 0 5 
cm m thickness at the thickest part The upright extensions of the blades are 
G cm long and are hinged at 2 4 cm from the shoulder of the blade itself The 
angle of the blades varies from 0 to 52 degrees The limbs of the retractor 
are also hinged at a distance of 6 5 cm from the center of the slots which hold 
the upright extensions of the blades The instrument was made by V Mueller 
Co of Chicago, according to my design 



VASCULAR SYSTEM OP THE LONG BOXES OF THE RAT 
SvsiotL 31 UaciiLL, 31 D ,• RoriitsfEB, 3Ii\n 

tX HECEXT ycin, there Jus been a considerable increase of interest in the 
1 supply and cirtulaticm of blood in the bones 1 ■ Various methods bare been 
cinplojed to overcome the iiunj difficulties encountered in stud} mg the tiren 
lation within such an intractable stiucture as bone Among these bare been 
the injection of radiopaque substances,* suspensions of fine carbon particles,’ * 10 
vital stains, 1 tbc stud} of serial sections, 1 and procedures in which part of the 
circulation to the bone is interrupted in the living animal.* 

The present stud} is based on an adaptation to bone of the neopreue mjec 
t ion corrosion technique winch has been einplo}ed so siiccessfull} jn vascular 
research on soft tissue Tin* injection inuhrial was a neoprene suspension sup 
plied b} the manufacturer m several colors, black and white having been ein 
plow'd in this work for best contrast As leeeiud, the suspension was too 
thick for injection of capillaries and small arterioles, and therefore 40 parts of 
distilled water were added to W) parts of neoprene suspension in the routine pro- 
cedures This material, when injected into blood vessels, coagulates spontane 
oush or when exposed to acids alcohol formalin and mail} other substances, 
producing an clastic cast which contemns closelj to the contours of the vessels 
Such specimens have been pieserwd in alcohol (00 per cent) aud m water for 
as long ns two and one half vears ami at the end of that time the neoprene 
casts were still elastic and strong 

Albino rats of both sexes anil of weights tanging from 150 to 400 Gm were 
employed in this work In the rat the epiphvses arc retained throughout life 
and do not fuse to the metaphvscs at matiint} as is the case in man The 
bones studied weic the tibia and femur The animals were killed b} Weeding 
under pentobarbital sodium anesthesia The injections were made immediateli 
into the abdominal aorta and the inferior vena cava Prior to injection of the 
neoprene suspension isotonic saline solution was pei fused through the aorta 
Until the perfusate returned gross h dear The cannulac used were made of 
glass and then tips were careful!} ground and beveled The perfusate and 
neoprene suspension weie warmed before injection to approximately 90 * F 
Mereur} manometers mealed the lujcctiou pressuies at all times during the 
injection Arterial liijev tioiu, were made at 200 to 500 mm of mereur}, venous 
injections at 20 to 100 mm ol mereurv B} means of a rubber bulb in the sjs 
tem pulsations could be imparted to the injection fluid by the operator 

Following injection the two specimens were skinned aud removed f |om 
the animal and placed in 90 per cent alcohol or m 10 per cent solution of 
formalin until studied In a number of the sjieciraens the vessels were dissected 
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down through the soft tissues and traced to the bone In others the bones weie 
denuded and embedded horizontally in paiaffin for one half of their eircura 
ferenee Then the exposed portion of the bone was unrolled with coneentiated 
hydrochloric acid 01 25 pei cent solution of sodium by dioxide or potassium 
hydroxide Thus the injected xessels could be examined ami studied in relation 
to the remaining bone When the xascular lela tions had been studied, denuded 
bones wcie dropped into coneentiated bydiochloric acid and the neoprene 
easts which remained aftei coirosion was complete were studied Most of the 
specimens weie studied m this manner (Fig 1) Othei specimens were placed 
m methyl salicylate which is capable of dealing coitieal bone and cartilage of 



rats^o a fair depth so that v essels could be visiblj traced into the bone with 
case and with certain ty Other specimens were imbedded in lucite, although this 
method of treatment had no advantages over other methods Some specimens 
were decalcified and the v essels were dissected as thc.v passed through the soft 
cned bone In other specimens the cortical bone was removed locally b> drill 
ing, under water, with fine dental burrs 

GEMJLV1 CONSlDEUATlON 

Ordtnarity the higher the injection pressure the more complete was the 
injection of the specimen With furl} high injection pressures however, some 
of the vessels within the bone marrow ruptured and formed artefacts of two 
tjpes Where a \csscl ruptured in the region of the endosteum there would be 
i dissection of the marrow from the bone bj the cxtrjvasatcd injection fluid 
i t Jim shcetlikc artefact being proluced Where small arteries or artenoles 
were ruptured within the nnrrow substance proper a rounded cotton ball like 
artefact was produced with the artirj approximately in the center of the mass 
B} treating these arteficts with i}Iol the rubber was softened and conld be 
dissected down to the actual break in tie vascular continuity Artefacts were 
less common when the arteries and terns were mje ted simultaneous!} than 
when a single s} stem w is injected When present the artefacts were founl 
most often in the mctapln seal regions 

Because of the long narrow slnpc of the tibia md femur the stud} of the 
neoprene cists of the marrow vessels was rather difbcult Examination had to 
be performed under water to minimize tangling of the elongated delicate 
branches of the nutrient arterv L\cn under the best conditions arterial capd 
lanes often became entangled so that one could not be sure whether one was 
observing an anastomosis or in artefact For this reason no statement cau 
be made in rc„ard to the occurrence of capillar} arterial anastomoses 

Altliou 0 h the neoprene corrosion method wis found to be an excellent 
means of studying the bones of rats it is not believed that the efficient;} jf 
the circulation within i given bone can be gauged accurate!' !} a stud} of the 
neoprene vascular casts produced In injection There are too man} variables 
involved and only a ver} rou^h approximation could be reached 

Regarding the importance of the nutrient vessels the literature contains 
a number of studies 48 1 Tie piesent study has indicated that while the 
nutrient vascular sv stein was well developed and profuse there were other 
less conspicuous circulators channels wlich were probablj just as important 
as the nutrient vessels Such arteries were small and individually capable of 
contributing onty a modest inclement to the blood suppl} of the hone IIow 
ever they were numerous and collectively could be considered an important 
source of blood In the bones studied the} were found to be most abundant 
in the distal half of the femur and the proximal half of the tibia (Fig 2) 
None were found in the distal half of tl e tibial shaft In their course along 
the surface of the bones the vessels rested in grooves similar to that of the 
main nutrient artery They almost always entered the cortex in the same 
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direction as the main nutrient artery (proxunally in the lemur, distally in 
the tibia) After piercing the outer layer of cortex the vessels took a direct 
course to the marrow emit} These arteries were traced into the mairow 
For reasons mentioned previously it cannot be sanl, at this time, whether or 
not the vessels anastomosed with terminal branches of the 111am nutrient artery 
Because of their characteristics thov mav be considered minor nntiicnt arteries 



9 he injection material used in this study demonstrated be uttz fully the 
piofuse lacy network of periosteal vessels These vessels could be traced 
easily into the Haversian system The Haversian canals themselves received 
the injection medium only when high pressures were employed Neoprene 
injection offers no particular advantage over other methods of study, m so far 
as Hav ersian v esscls are concerned 

GROSS BLOOD SUliLl OF FEMUR 

The neoprene vascular casts revealed a surprisingly rich network of blood 
vessels in. the femoral marrow cavity The mam nutrient artery entered the 
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rats-^o a ^ air depth so that Vessels could be visibly traced into the bone with 
case and with ccrtamtj Other specimens were imbedded m lueite, although this 
method of treatment had no advantigo? over other methods Some specimens 
were decalcified and the vessels were dissected as they passed through the soft 
ened bone In other specimens the cortuil bone was removed locaUy by drill 
ing, under water, with fine dental bum 


GENES U. CON SIDEJ1 \TIO N 

Ordinanlv, the higher the injection pressure the more complete was the 
injection of the s[H.eime» With fairly high injection pressures however, some 
of the vessels within the bone marrow ruptured and formed artefacts of two 
Hpcs W here *1 \tssc! ruptured in the region of the endosteum there would be 
a dissection of flu narrow from the bone by tbe extras asated injection fluid, 
i thin sbectlihe artefact being produced Where small arteries or arterioles 
were ruptured within the inirrou substmee proper a rouuded, cotton ball like 
artefact «is produced with tlie artery approximatch m tf e center of the mass 
By treating these aruficts with xylol the rubber was softened and could be 
dissected down to the Ktual break in the vascular continuity Artefacts were 
less common when the arteries and sews were mje ted simultaneously than 
when a single svstuu w is injected When present, the artefacts were found 
most often m the metaphx seal regions 

Because of the long narrow slnpe of the tibia and femur the study of the 
neoprene casts of the marrow vessels was lather difficult Examination had to 
be performed under water to minimize tangling of the elon c ated delicate 
branches of the nutrient irtere I sen under the best conditions arterial capd 
lanes often became entangled so that one could not be sure whether one was 
observing an anastomosis or an artefact For this reason no statement can 
be made in regard to the occurrence of capillary arterial anastomoses 

Although the neoprene corrosion method was found to be an excellent 
Uicans of studying the bones of rats it is not believed that the efficiency j£ 
the circulation within a given bone can be gauged accurately by a study of the 
neoprene vascular easts produced bv injection There are too many variables 
mrolved and onlv a verv rough approximation could be reached 


Regarding the importance of the nutrient vessels the literature contains 
a number of studies * * ” The present study has indicated that while the 
nutrient vascular svstera vris well developed and profuse there were other 


less conspicuous Circulators channels winch were probably just as important 
as the nutrient vessels Such arteries wcie small and individually capable of 
contributing only a modest in element to the blood supply of the bone How 
ever, they weie numerous and collectively could be considered an important 
source of blood In the bones studied thev were found to be most abundant 
m the distal half of the femur and the proximal half of the tibia (Fig -) 
None were found m the distal half of the tibtal shaft In their course along 
the surfare of the bones the vessels rested in grooves similar to that of the 
mam nutnont arte., Thu, almost al,ra r s entered tho eortei ,n the same 
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physeal regions, although some branches supplied capillaries to the central 
marrow and others to the peripheral marrow and the adjacent Ilaverian sys 
terns 

In addition to the main nutrient artenal sy stem, the maiiwi cavity was 
also supplied by the minoi nutrient arteries These vessels were best demon 
stiated in the tibia and will be described later 

The nutrient lent, which ictoinpaincd the «uteiy through the nutrient 
f 01 amen was a well developed stiucture Traced into the manow ea\ it \ , it 
was seen to ouginate from the central sinus a wide capacious channel extending 
the length of the niairow cants and studded with innumerable branches if 
various sizes Some of the branches, the communicating sinuses, were large and 
formed nearly a right angle with tlie central sinus The communicating sinuses 
were most prominent when the central sinus was situated to one side of the 
marrow cavity Occasionally the central sinus Intimated as it appioached th«, 
distal femoral metaplnsis The cential smus was in contact with the meta 
phy seal -venous return by anastomosing venous channels In addition to the 
nutrient vein the venous system of the femur had two smaller veins leaving 
the distal metaphysis on its doisal aspect 

The proximal epiphysis of the femur jeieivul arteries which entered 
cncumfcrentially after passing along the subsynovul connective tissues lying 
on the neck of the femui One vessel was found furly constantly entering the 
anteiolateral edge of the epiphysis Two specimens were encountered in which 
definite aitcnal casts weie seen crossing the epiphyseal line 

The distal femoral epiphysis received most of its arterial supply from the 
abundant circulation about the knee (Figs 4 and 5) In addition an artery 
entered the region of the mtercondv lar notch The venous return was pnn 
cipallv by means of a vein leaving the intercondylar notch 

Quotas. m/JOD surrLY op tibu 

lhe mam nutnent aitiry of the tibia was found in a groove on the postei lor 
surface of the tibia Proceeding distally, the arteiy r perforated the cortex very 
gradually and at an acute angle At about tlic junction of the middle and 
distal thirds of the tibia the artery leached the marrow cavity Branches 
continuing distalh were smaller than the main division of the artery, which 
curved and proceeded ccphalad The general distribution of branches and 
the spiral path were the same as in the femur The pattern, however, differed, 
so that one could easilv identifv the bone injected by examining the arterial 
vascular casts thereof 

The minor nutrient arteries of the tibia weie numerous in the proximal 
half of the tibial shaft They entered the cortex in the manner described 
previouslv Occasionally they bifurcated in the mid region of the cortex (Fig 
2) Having reached the marrow cavitv they proceeded in the most peripheral 
portion of the marrow Barely a branch would be seen penetrating the marrow 
more deeply Some arteries irborized freelv but many coursed as single fine 
m.Vjrai.clt.ns for lo "B tlt'tincis Tor He most part theae artenea pro-’ 
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marrow cavity by wav of the nutrient foramen The nutrient foramen was 
initiated posteriorly in the upper third of the femoral shaft and perforated 
the cortex in a centripetal direction Occasionally there were two nutrient 
arteries (with individual foramina) m iW proximity After reaching the 
marrow, the mam nutrient artery gave off small pioximal branches and then 
curved distaUy. Passing distally , the artery pursued a spiral path Brandies 
were given off, the larger of which also took a spiral course It was not tie 
ternnned whether it was natural for such vessels to spiral, or whether tins 



was an artefact due to high injection picssincs Because of the shape ui the 
marrow uvvits arterial brancl.es usually originated at a fairh acute angle 
While most blanches ussunud the same dilution as the j.aieut vessel an 
ot4as ,o.ial small ,~el 1 nm“li '' ... .to Wl«« sl..«t.™. ««, 

Lcs.on.lh found >»g Urn meduun- and sn.»II sued artcr.al bnu.c4e, rF,„ 
FZ ton. of the arter.al sWph of .ho marram ... dosl.nod for tie me,.. 
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ceeded cephalad They supplied the peripheral marrow and the adjacent 
Haversian systems with capillaries These vessels were not found m the distal 
half of the tibial shaft 

Of considerable intei est was the venous system of the tibia An insig 
mficant nutrient vein accompanied the artery through the nutrient foramen 
The vein originated m the marrow cavity from a central sinus, which, m the 
distal half of the tibia, was seen to be of very small caliber and poorly de 
i eloped However, as it was traced cephalad the central sinus was seen to 
develop into a capacious structure with long communicating sinuses The 
central sinus having reached the proximal end of the marrow cavity, was seen 



to leave the bone by way of a large vein which passed through a constantly 
occurring foramen, on the posterior surface of the proximal end of the shaft 
(F‘g G) There were afeo usually two additional small venous exits m the 
same locality 

The proximal tibial cpiplnsis was seen to receive an artery and vein regti 
larly on its superior aspect just dorsal to the patellar tendon 

CIPIUUB\ STBLCTLBE OP THE MARROW 

It was unusual to obtain an almost complete filling of the venous capillary 
led When such a specimen was obtained the observer was impressed by the 
venous network The cast remaining after corrosion had the shape of the 
marrow cavity Obscuring all other structures was the interwoven network 
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-f’ f ' J „ a " ■'"“■"n'U t*l»IIJi} >™ou, sinuses Three nrr, so „ m „ 
“ as to inalc tile east feel unit set eiact (f Me soft sp 0 „ e e m b[ ,„ T1]c 
I Her at eipiltanes were ierj much finer tl,an the sinuses The teooos 

, S Ti“' eS ° f ' e " 8, ” |,e of a “ ne « 111 ' >'« ^end tap,l!a n 

Uniting at the upei „f the cone In other instances the arterial cap, liar, 
entered the lilt side „[ a tenons sinus (F,g 7) Some tenon, smuee, were 

“ .1 T r™""' 1 * " ' “S' artenet of the niarron in, I their lasts were separatm 

Wltll lllt'V 



1 U,» >W>«ljr 

The (Ornuuii specimens show eil excellent examples of lasts of the 'asa 
lawntMi of tlienumm irterie* < h y Hj Ylt/iough the xasonuu us lalh 
passed Dl the same dire tion as the parent arten some took a reserved dnee 
twm Often seteial 'as t iivnum wen found m a short length of arter\ 

ItKMtME DIlElfolUXm X IIMS, \T MOOTHs Of ^t* 1 * 'STLKlES 
\ shaped depievsMUi* «» the neoprene easts just proximal to the m uths 
of arterioles were sometimes found (Py 8 ami J) IwwraKi is the neoprene 
easts a« of 1«SU fidelitx ,t nn lie assumed that the arfeo m «i« region either 
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main nutrient artery is injured Their presence might explain the results 
obtained m experiments in which the flow of blood was interrupted in the mam 
nutrient arterj Their absence as is the case in the distal tibial shaft might 
explain the slow healing of fractures in this region 

With regard to the V shaped depressions seen at the mouths of occasional 
small arterial branches, it is interesting to note that the apex of the V is 
alwav s pointed upstream This maj sigmfj the presence, in the wall of the 
parent arterj, of a diversiomn valve Such a structure might prevent the 
full sjstolie thrust of blood m the large paient arterj from reaching the mouth 
of the small branch 

The injection artefacts maj also be of significance They may indicate 
the course taken by extrav asated fluid when i blood vessel of the marrow 
ruptures and may thus hav e clinical importance Experimental work has shown 
that marrow infarcts become revasculanzed However, where circulation i» 
poor, as m the head of the femur a vascular accident of this type might pos 
sibly leave a permanent cjstic lesion Acquired wipninient of circulation, as 
m artenosdeiosis plus a local vascular accident might also satisfy the re 
quirements m an occasional case of idiopathic cjstic hone lesion 
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COMMENT 

Tlje anatomic arrangement of the vessels ot the tibial marrow suggests 
significant implications, A lwiuwl (Wc*yl\ vs pusnped 'Kvttv jvuIsaV^qs tat* one 
end of the rigid tube (bone) which contains a thm walled reservoir (central 
&mus and communicating sinuses) The reservoir drains at the opposite end 
of the rigid tube Thus there is a mechanical arrangement which permits 
transfer not oulj of some of the arterial pressure but perhaps even of polsa 
nous, to the venous hide of the vascular system Such an auxiliary pump 
maj be an important factor in the return of the blood from the lower estremi 
ties against the force of grautv while the bodj is in the standing position 
The minor nutrient arteries besides supplying the cortex and marrow 
may also be reserve structures which assume considerable importance when the 
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historic record of plastic surgery from the dim ages to our time, and m this 
article he established the fact that plastic surgery is next to the oldest of the 
surgical specialties 

Dr Davis was associate professor of surgery (Plastic), Johns Hopkins 
Um\ ersity , visiting plastic surgeon, in charge of plastic surgery at Johns 
Hopkins Hospital, Msitmg plastic surgeon to the Union 'Memorial Hospital, 
Hospital for the Women of Maryland, and the Children’s Hospital School In 
June, 1946, he relinquished some of his more arduous duties and was named 
associate professor of surgery, Bmentus it Johns Hopkins 

Dr Davis is survived by his wife, Ivathi j n Bowdoin Davis, and their thice 
children, Mrs Charles E Scarlett, Jr , Dr A\ Bon doin Dai is, and How land 
Staigc Dans Throughout his life his intelligence, his kindly disposition, and 
his good humor brought hosts of fnends and admirers, and no task was too 
gieit for him if it was to help a fuend This at times was made difficult by 
overwork but was overcome bj the sunshine of his kindly disposition He 
passed on quietly Dec 23, 1946 after a full day’s work, leaving many, many 
regretful friends 

— Vthay P Blau 
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JOHN bTVlGF Dt«s 

1872 1940 

T N THE death of John Staige Pav is the Guild of Plastic Surgeiy has lost jts 
1 mentor and its first dean 

Dr Davis was bom Jan 15, 1872, in Norfolk, Va He was the only child 
of the late Colonel \\ in Blackford Dv* up uc it- rr i an( j 

and 

Inland, A 1 , and graduated from the Sheffield Scientific School at Tale Lm 
versify m 1895 He entered Johns Hopkins Medical School in the fall of 1895 
and graduated in 3899, becoming a resident house officer in Johns Hopkins 
Hospital, Mining under Dr Osier, Dr Ualsted, and Dr Kelly Later he 
became resident Surgeon at the Union Memorial Infirmary under Dr J 31 T 
Finney w here ho remained for three y ears 

Dr Daws was a keen obsener, a seeker after faets, and a good clinician. 
For tea years he carried out research problems in the Huutenan Laboratory 
of Experimental Surgery and published a number of articles dealing with the 
results of his m\ estimations He was the author of Plastic Surgery, Its Pnn 
ciplcs and Practice, and thioughout the years he published some seventy odd 
papers on plastic surgery m various medical journals He was on the Editorial 
Board of Slrgkki , was a founder member of the Viuencan Board of Surge!} 
and of the American Board of Plastic Surgery, at one time was first vice 
president of tfic American Surgical Association, president of the Southern 
Surgical Association, piesidcnt of the American Association of Plastic Sur 
geotis, and was a Fellow of a number of related bodies He was also a founder 


of the face wounded, so prevalent in trench warfare, Captain Davis was one 
whose advice was first sought in the details of carrying out this assignment 
When, after the war it was realized that the same care was needed for a vast 
number of similar injuries m civil life, the Advisory Board for Mediea 
Specialties of the American Medical Association w as petitioned for authority 
to form an independent specialty board for Plastic Surgery The authority 
was granted and Dr Davis was chosen as the Boaid’s chairman a position he 
held until a short tune before hts death, and the aueeea.M establuhment and 
operation of this Board target, due to his sound judgment m d.famlt 
circumstances and b» tmpcccahle soc.al andpro/essioaat record H.s Prcm 
dcntial Address for the Southern Surgical Association in 1910 is a classical 
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histone record of plastic surgery from the dim ages to oui time, and in this 
article he established the fact that plastic surgery is next to the oldest of the 
surgical specialties 

Dr Davis was associate professor of surgery (Plastic), Johns Hopkins 
Umv ersity , visiting plastic surgeon, m charge of plastic surgery at Johns 
Hopkins Hospital, visiting plastic surgeon to the Union Memorial Hospital, 
Hospital for the "Women of Maryland, and the Children’s Hospital School In 
June, 1946, he relinquished some of his more aiduous duties and Mas named 
associate professor of surgery, Ementus at Johns Hopkins 

Dr Davis is sui\i\ed bj his wife, Kathrjn Bowdoin Davis, and their three 
children, Mrs Charles E Scarlett, Jr, Dr AY Bowdoin Davis, and Howland 
Staige Davis Throughout his life his intelligence, his kindly disposition, and 
his good humor brought hosts of friends and admirers, and no task was too 
gieat for him if it was to help a friend This at times was made difficult by 
overwork but was overcome by the sunshine of his kindly disposition He 
passed on quietly Dec 23, 1946, after a full day’s wolk, leaving many, many 
regretful friends 

— Vilray V Blau 
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Tta Differential Diagnosis of Jaundice By Leon Sebiff, ilD Pp. 313 Chicago, 1316 

The Year Book Publishers, Inc 

This is an excellent monograph The author adheres closely to the objective as set 
forth la the title Schiff, an experienced clinician, has presented in surprisingly few pages 
a very clear discussion of tho clinical and pathologic disorders accompanied by ic crus. 
The diagnostic features of case historj , of physical findings, and of pertinent laboratory 
data are skillfully blended 

The literature of the last decade is very completely corered, each citation of a refer 
eaea senes to emphasize a practical clinical feature without, however, interrupting the 
continuity of the paragraph The monograph is clear, concise, and pleasant to read. 

Many of tho laborator) procedures so useful in the differential diagnosis of jaunlice 
are quito recent An) one interested in them must refer to a number of nrticles scattered 
throughout WOtea of journals This book describes the most useful of these so called tests 
of liter function, no! in the fashion of a laboratory manual but in a manner that is certain 
to prose appealing and instruction to the practicing clinician Carefully weghmg the 
merits and limitations of these laboraiort aids, the author amply demonstrates the fashion 
in which they can bo of great help wl eu properl) correlated with findings at the bedside 
The inclusion of conciso case histones brings out exceptional!) well th s tvpe of clinical 
approach to diagnosis The inclusion of nn appendix containing specific laboratory three 
tioua for the tests that tho author haa found useful in clinical practice adds to t!" 'alue 
of the book 

The chapters on calculous anJ Cancerous jaundice contain a great deal of pract cal 
value to both surgeon and internist The apparent frequency with which jaundice ®PP far * 
to develop following transfusions of plasma and whole blood or the administration of blood 
products makes it essential that surgeons familiarize themselves with this relative^ new 
form of parenchymal In cr disease homologous “Crum jaundice This subject 13 dealt "1 
adequatel) in a special chapter 

The surgeon 'nil find this conci«e volume exceedingly useful It is highly recommen 
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THE RESPONSIBILITY OF THE UNIVERSITY SURGEON 
Elliott C Cutler, M D , Boston, Mass 

T HIS is a happy occasion for me and I am highly sensible of the privilege of 
being allowed to welcome the Society of Univ ersity Surgeons to this medical 
school and the hospitals about it You represent at a top level the steady develop 
ment of surgery in our country 

These buildings, first occupied in 1900, were the scat of my medical educa- 
tion , my class was one of the earliest to secure its four years of education m 
these, then, new halls These buildings were the result of careful planning, 
chiefly through the vision of J Collins Warren, then Moseley Professor of Sur- 
gery, and Henry P Bow ditch, Professor of Phjsiology The land, when pur- 
chased, was also planned to be the site of the future Peter Bent Brigham Hospital 
and the Children’s Hospital By the time I was graduated, the new Peter Bent 
Bngham Hospital was finished and although I had planned to go to the Johns 
Hopkins Hospital for postgraduate training, that move to a new environment 
never came, since Harvey Cushing, under whom I desired to train, had moved 
to Boston when I was a senior medical student and began his work in the new 
hospital the jear I graduated The Children’s Hospital was then situated on 
Huntington Avenue but was built adjacent to the school m 1914 These last 
thirty eight > ears hav e passed rapidly and y et during them great changes, 
especially m the education and training of the surgeon, hav e occurred Repre- 
sentative of these changes is the fact that at the time my class graduated, 1913, 
only two hospitals, the Johns Hopkins Ilospital and the Peter Bent Brigham 
Hospital, had an organization that could have qualified surgeons for membership 
m this group 

Throughout these j cars, and beginning perhaps ten jeara before rav advent 
to medicine, there had been going on great changes in the educational side of our 
profess ion These changes set higher and higher standards and delivered large 

mr I>re3 '° Ud “ U| * me * Uns of the Society of University Surgeon* Bolton Uu, .Feb 13 IS. 
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mimics of Melons and stimulated students fiom medical schools to hospitals 
where thtj m sent to their demands for letter medical societies Utter medical 
journals and higher and higher st uidards 

He riason ot Hit clamor ot Hit win} sown,: assistants in schools and hos- 
pitals for an oppirtumts to submit their wink publicl} the Imencan Society 
for Cluneal Investigation was formed m 100h and in 1923 I huame a member 
Lnfortunatih, ouh i few sui„ions joined or were permitted to join and so the 
demand for i snail ir xui„ical gioup 1 eeimc a fie(|Ucntl> belabored issue At 
the same turn tie output of trained soiing surgeons sastls increased and there 
was insufficient space in Hit existing journals for the pulilication of their writ 
in^s Tins lattei stru^le endisl with tfjc esta! lishment of the journal Surcebs 
in 1917 but iiouxci all socut} tor junior suucuns aiose Meanwhile surgeons 
trau! cluks uid singled groups inert ised modeled moic or less on the original 
■ simple The Sewiet} of Clinical Surge!} thus absorbing part of the demands 
of soung surgeons for m opport units to present tlicir work and discuss Heir 
prublttns 

During the period lint all tins this w is taking plate and tun antedating 
tt w is Hie mounting e side net in the Council on Medic il I iueation of the Amen 
ein Medical Ismici it ion so long and eoura„eoiish led hi V I) lies on that 
medic i| ediicitiou itself nutled impioscnunt Tins culminated in tie lamous 
ixport on medical education in Hie Dinted States and Canada In \braham 
ricxner pul hshe I m 1910 I iter open criticism sj ring up that membership in 
the \imntaii C olk„e of Siiigcoiis did not neccssanli cam the implication that 
all its pillows wilt „exid sur^esiiis Tins sort of milling at out led to the forma 
tion of tin Vine lit in Kind of Sur„en in 1937 nid fin ills the bed was set for 
sour birth ui 19 18 


1 had tin o] port units to list thiouji and participate in nuns of the cits 
eiuvsmns imi much of the ssorh that led to the eh m_,ts alrtads noted 1 took a 
him stand m de tease of Hit sounder surgeons when thes bi„in to le turned 
down m numbers hs the American Socicts for ( linical Investigation Some 
relief was li ui ssith the estahlishnient of the \meriean Association for Thoracic 
Surge rv in 1917 since a gwid mans soung surgeons sseie working in this field 
and the public ition of the journal of tins associ it ion in 1931 „a\e m added outlet 
to sui„K«il piJHrs I long thought the carls sears of tilts association gave the 
heat meetings m sui„ers in oui countrs and found tliem freejuentls preferal le 
as inte llectual lood to Hu meetings of the American Sui„ical Association It 


si is now ekir th it Surge rs in this countrs had lictome finalls separated from its 
position as a handmaiden of Medicine The suigeons hail 1 ecome quite mdepend 
ent and demanded their own societies their own journals and fox a time paid 
]c.ss and less mention to their medical colleague* at least in forming medical 
societies although the joint insosti„ itions of soung s,ur n eons and their internist 
colic i 'ties increased The whole change went on grudualls and was no doubt in 
part due to the bitter It | p of students into mid mine and the .et.erodn* 
tmn Liieii to them although spieial imphatit mutt I e plaecd upon the faet that 
the heads o! the .-..at sor-teal ehmes tte.e — ««h meoara.m. ,„i,t.. r .nie 
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work among their assistants and once the j oungsters had done their -work tlicj 
demanded a proper outlet 

lou are as sou see the product of manj series and chromosomes for at 
leas*t sou ate supposed to represent the best educated and trained surgeons m 
our country Although I was among those earliest interested in jour formation 
and am desirous that jou should hold a leading position 1 hat c a strong dislike 
of one generation dictating i olides to its successor even father to son However 
I do hope jou will maintain sen strict qualifications for membership Letting 
down the bans for admission is sure to damage jour ability to influent e Amencan 
Surgerj Perhaps I am influenced bj mj own long training of six jears before 
I became resident surgeon at the Peter Bent Brigham Hospital In any case I 
do not believe that full training as a surgeon can be burned and bv such train 
mg I mean an individual who is at least able to conduct with safety and general 
excellence surgical procedures in anj part of the body although he need not 
claim great proficiency in but one field It was my idea that a resident surgeon 
Would be quite competent to run a large surgical service in the absence of his 
chief 

But jour future will not onlv deal with technical advances for these often 
are the simplest of voui responsibilities In jour hands also will repose respon 
sibility for the numbers of doctors required bj jour countrj the methods of 
nursing education that will supply the necessat-j number and quality of nmses 
for our whole people and for the moment while so manv of jou are fresh from 
militarv service m vvajs and means of securing a better organization for the 
medical defense of jour countrv than now exists This last mentioned task I 
have deliberately called medical defense since none of us can ] redict whether or 
not there will be a joint merged medical service for the Armed Forces At am 
rate it must be organized from the viewpoint that total war involving tquallv 
civilians and the militarv personnel will begin with the first act of aggression 
and with the undei standing that the care of all the people then becomes a 
federal responsibility 


Regarding the numbers of phv sicians and surgeons available to our people 
it would appear that two tendencies are at work (1) the fairlj strict limitation 
placed on the number of graduates from our medical schools both bj the failure 
of the present schools to enlarge our classes a matter depending upon endow 
ment and availabilitv of teaeheis and the rantj with which new schools are 
formed and (2) tlic natural increase in population (several millions during the 


war vearsl and tlie increased utilization of doctors not onlj bv the public at 
large itself but bv gov eminent and mdustrv must ev aluate that the Veterans 

Wnimist ration alone has taken r >000 doctors out of the practicing number of 
phv sicians and surgeons and that mdustrv is gradual!} caring for its own 
IMJople and thus diminishing the numl* r of Musicians left for the population 
\lso for the duration of the piesent crisis and for the c-ire of our still enormous 
\rmed boi-ces several thousand of phv sicians and surgeons must be kept in 
ha form of service Surgeons in charge of academic posts or large clinics know 
that thev have mnuroeral le demands for voung surgeons which thev cuinot fill 
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and many doctors arc seriously overworked Why should the doctor work sixty 
hours a week and the laborer fort} J You must cogitate upon these matters and 4 
lend the weight of your united opinion as to what is the best solution for your 
country 

The nursing situation is even worse Over the last twenty years the profes- 
sion of nursing, supported by idealistic and wealthy women, has sought for ever 
increasing educational demands, more as a part of the emancipation of women 
than m relation to their responsibility for the care of the sick. What will 
obviously dictate the nurse in the future is what the public must hare to care 
for the sick and it is time that the profession of medicine as a whole took up this 
problem and did not leave it entirely in the hands of nursing educators, for our 
responsibility is really for the care of the sick and w c cannot set aside that 1m 
portant fragment delegated to the nurse as if it now were something we could 
leave to others Obviously, the five year nurse with a degree is not gomg to 
nurse the sick public m his home Someone must do this And someone will do 
it, irrespective of what the nursing educators feel Here is a major problem for 
your evenings 

This partial recital of your responsibilities is given to whet your appetite 
Undoubtedly these and other matters have long smre claimed your energies and 
thoughts Education and a conscience arc rugged taskmasters, driving us, when 
most in need of rest, to new labors And when the work is at its greatest, then 
you in turn must hand it on to your disciples 

The list of titles to be ptesented in your three day meeting here bears 
strongest testimony to your accomplishments On your shoulders will shortly 
fall the mantle of American Surgerv We who arc so jealous of your preroga 
lives and position know the future of our art and science is quite safe in your 
hands 



DOBS MEDICAL INSURANCE ENDANGER THE RESIDENT 
SYSTEM OP TRAINING SURGEONS? 

Herman E Peabse, MD , Rocutsn r, N Y 

(From the Department of Surgery, Unnemty of Rochester icfctol of A/tditn f, nnd S<ro«jj 
Memorial Hoipital) 

D URING the last decade we ha\c seen a stead} decline in the number of ward 
patients available for treatment bj icsidents in surgerj This decline 
reached a climax during the inflationary period of the war, but began during 
the depression It now coincides with an increase in applicants for residencies 
due to the advice of the American Board of Surgery that lesident training is 
preferable for certification This creates the conflicting situation of more apph 
cants than eier before, with fewer patients aiailablc for their training 

The decrease in the admissions to the wards and coincident increase in senn 
pm ate and pm ate patients is of such vital concern to the teachers of surgery 
that it warrants caieful consideiation It was decided to study the possible 
causes for this in the Strong Memorial Hospital, which is fairly typical of many 
teaching hospitals m this country 

The Medical School of the Unneisity of Rochester has thiee affiliated hospi 
tals the Strong Memorial Hospital, which it owns, the Rochester Municipal 
Hospital, which it operates under contract with the eit}, and the Genesee Hospi 
tal, with which it is associated by agicemeut The Strong Memorial Hospital is 
the only one of these that is designed, constructed, and operated purely as a 
teaching hospital It began with 193 clinic beds arranged largely m four bed 
cubicles, and 30 senupmate and pm ate beds The patients were cared for by 
a small, full time staff, as were those in the 282 beds of the Rochester Municipal 
Hospital, which is an integral part of the medical school unit This gave a total 
of 475 ward beds available for resident training 

In 1931 a floor of 14 pm ate rooms was opened in the Stiong Memorial 
Hospital In 1934 aemtpmate patients weic admitted to the foui bed cubicles 
previous^ occupied only b) dime patients These wire used for teaching, but 
the attending phtsician became responsible for the caie In surgical cases 
this meant that the attending rather than the lesident surgeon did the operation 
In 1941 a pm ate wing was completed, and CO of its 120 beds were opened 
The admissions were tabulated from 1934, the j ear when semiprivate patients 
were admitted to the wards, up through 1945 The result is charted in Fig 1, 
where it is seen that the ward patients dropped from G8 to 17 per cent, with 
a corresponding increase of semiprnate and private patients from 32 per eent in 
1934 to S3 per cent in 1945 During tins tune the census of the Rochester 
Munici pal Hospital declined somewhat, and the character of the work changed 
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and man} doctors are serious!} overworked IVhj should the doctor work sixty 
hours a week and the laborer forty! \ou must cogitate upon these matters and v 
lend the weight of your united opinion as to what is the best solution for your 
country 

The nursing situation is cv cn w orsc 0\ er the last twenty j ears the profes- 
sion of nursing, supported by idealistic and wealthy women, has sought for ever 
increasing educational demands, moic as a part of the emancipation of women 
than m relation to their responsibility for the care of the sick. What will 
obviously dictate the nurse in the future is what the public must have to care 
for the sick and it is time that the profession of medicine as a whole took up this 
problem and did not leave it entirely in tbc hands of nursing educatois, for our 
responsibility is really for the care of the sick and we cannot set aside that nn 
portant fragment delegated to the nurse as if it now were something we could 
leave to others Obviously, the five year nurse with a degree is not going to 
nurse the sick public in his home Someone must do this And someone will do 
it irrespective of what the nursing educators feel Here is a major problem for 
your evenings 

This partial recital of vour responsibilities is given to whet your appetite. 
Undoubtedly these and other matters have Jong since claimed your energies and 
thoughts Education and a conscience arc rugged taskmasters, driving us, when 
most m need of rest, to new labors And when the work is at its greatest, then 
you in turn must hand it on to your disciples 

The list of titles to be presented in your three day meeting here bears 
strongest testimony to your accomplishments On your shoulders will shortly 
fall the mantle of \mcncan Surgerv Wc who arc so jealous of your preroga 
tivos and position know the future of our art and science is quite safe in your 
hands 
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it is mentioned here onlv for that leason Obviouslv this could not affect a 
comparable ticnel in other hospitals m tins commumtv nor those m other cities 
The clinical dcpaitments of the medic U school be„an in 19-6 with small lull 
time staffs The depression with its loss of letmn from endowment made it 
difficult to enlaige the clinical staff on a full time 1 asis In 1932 full time 
clinicians weie permitted to amplifj their income from patients fees icioiding 
to the method suggested bj Halsted* and often called the Harvard sjstem 
Others became put time but ictained geographic full time 

This mtioduced private practice and the need for private and semiprivate 
beds to support the staff m the teaching hospital Whether or not it affected the 
tiend of mcicaso in private patients at the expense of the wards cannot be 
evaluated It coincided with other economic factois that flowed in the same 
ducction 

Hospital insurance began in Rochester in 1935 with 20 500 subs-'iibors and 
gicw steadilv until it had cniolled 266 000 membeis in 19-15 This is plotted in 
I lg 1 on a pcicontage of the population of the utv and coriected as well as pos 
siblc for cut of town contiacts It is the onlv statistical companion that could 
be used to demonstrate the growth of medical insurmee factors Theic aic 
others less susceptible to analvsis The state of New \ oi k dui mg tins period h is 
met cosed state aid foi crippled ehildicn convening man) pati nts with con 
genital or acquired defoimities into the scnupiivate gioup Maternity benefits 
dimed from st ite or national souiccs 1 ive done the same Workmen s com 
pulsation has broadened its coverage and all these patients ire sennprivatc The 
\ otcranx Biucau provides hospitalizition for enterg ncj cases or seivieecon 
netted disahihtv in private hospitals on a senupmate basis If dependents are 
<1 ltd then between 30 and 40 million people will be affected 

The ste 1 1\ giowth of hospital insurance m Rochester lus icsulted in 75 
I or rent ol the population being emollcd These contracts provide for semi 
private care and have been the gicatest single factor m the conversion of ward 
1o i mate I limits Elimination of hospital tosts leads main people to have 
tleir own lottor and pn Ins fee Theic has I ecu a less extensive but equallv 
steadv growth ot hospital insuiance m the nation so that at piesent Blue Pro s 
tovcia^e is provided for 24 000000 people Medical indemnitv or care ton 
tracts aie lu Id In 4000 000 people I arg-* industries aie pioviding hospital 
and medic il contiacts to their emplovees is a condition of cmplov ment Finallv 
Sr.it it ion is hi ird for eoiupulsorv health insurance If this is enacted there will 
no 1 nigtr I e am ward patients 

How ean we continue to tram surgeons under these eircumstancesf The 
riMluit s' stun provides after five or six sears probationarv training under 
su| ‘ r\ Lsion a peiiod of it le 1 st one vear when the usident is lar„tl\ responsible 
for the ope i Uims done on the dime pitients This is the crux of the method 
for without it confidence judgment rod technical shill are difficult to acquire 
The ic siduit hi medicine or jedia tries max lie trained on private patients but 
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m billions of dolhn» corrected for relief puroent»> ihaited This curie ft>I 
lows that of the pm ite patients for the first four icars bat then teases to tot 
relate with it It appears significant that the decline of waul patient censiis 
started m the depression This nukes tt appear probable that i more profound 
long range change is usjionsible It is unlikely tbit the end of tbe inflationary 
war pilots oi another dt piussion will conett the condition aUhou„h it is granted 


Uiat During the^imVltiubed changes wsiv mad*- in the financial nlat.ons of 
the attend,*, staff to the medical school Some feel that the, had mftaroce and 
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bURGICAL MANAGEMENT OP LARGE DEFECTS 01 THE 
THORACIC WALL 

Herbert C Mjuer M D New Yosk N Y 

L arge defects m the thoracic wall may result from the radical resection of 
j tumors from areas of radiation necrosis and from trauma Although 
the chest wall may be extensively involved by infection destruction of the 
entire thickness over a large area is uncommon If the Joss of tissue of the 
thoracic wall involves onlj the skin subcutaneous tissues and extrathoracic 
muscles the principles of management are similar to those followed when 
treating defects in other portions of the body When the bony or eaitilaginous 
structures are destroyed or removed over a consideiable area other problems 
peculiar to the thoracic cage are encounteied If the defect extends into the 
pleural cav ity the problem of an open pneumothorax must also be met 

The resection of seveial ribs cartilages or a large segment of the sternum 
lepriv es that portion of the chest wall of its normal stability and lesults m 
paradoxical motion The degree of abnormal mobility on respiration will vary 
v\ ith the location and extent of the defect and will also be influenced by the 
thickness of the soft tissues and other factors such as the presence oi pul 
monary emphysema If the resection of the lesion of the chest wall lequires 
the sacrifice of the parietal pleura a flap of tissue must be made available for 
ui airtight closure of the opening ^kin grafting alone would obviously be 
inadequate in such cases 

Local recurrence of carcinoma following radical masteetomj ioi cancer 
of the breast maj merit surgieal exusi m if there are no evident distant metas 
lases The \ alue of such secondarj oi crations is considerably enhanced if the 
piocedure is of a radical type Often the ciitue thicl mss of the thoracic will 
from the skill to and including the parietal pleura should be excised If the 
surgeon eonipiomises in the extent of the excision in order to avoid a largo defect 
or opening into the pleura less satisfactory results will be obtained A\hen 
the resection includes the cartilages ubs intercostal structures and parietal 
pleura a flap of skin and subcutaneous tissues dow n to the deep fascia should 
be mobilized from adjacent areas and swung over the defect as a pedicle flap 
Since the tissues in the region of the previous mastectomy wound arc rather 
fixed and <rome«hat dhrotnr this pedrete dap should be fashioned from tissue 
whieli was not in the field of the original mastectomy operation A flap for 
the central part of the thoracic wall mav be obtained by mobilizing the tissues 
forming the medial poition of the opposite breast The tissue of the anterior 
ibdoramal wall with a pedicle laterally mav be utilized for defects in the 
lower anterior thoracic region and pedule flaps from the axillarj region may 
be used for the closure of defects in the lateral portion of the thoracic wall 
If intensive radiation thcrapv followed the original radical niasteetomj 
the situ ation is more complicated None of the irradiated tissue can be satis 

11 IB * l 016 me * Un * « S<x»*> to *crs tj Surgeons. Boston Mass Feb 
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in surgcr}, gjnecology, and obstetrics the technical procedure of operation or 
deliver} is the focus of the management The resident in surgery must hare 
clinic patients if lie is to be adequately trained He can be earned far, but never 
finished, if private patients onl} are available. The assumption that medical 
Insurance is socially and economically sound leads to the belief that its influence 
vv ill increase, and so our clinic patients will further decrease 

It would, be possible to train surgeons b> resorting to the preceptorial method 
of assistanlship This time honored means is adequate, but never accomplished 
the results of the resident svstcin Occasionall} private patients may be op 
orated upon hj the resident staff, but unless this is done with the patients 
Uliowh d„c and consent it is dishonest Such a haphazaid arrangement cannot be 
Used as a basis for a tiammg program The final solution is to change the method 
of piactiic m ti u lung institutions so that patients come to the hospital or clinii* 
rather than to the individual surgeon This requires the entire staff junior and 
senior to be full time salaried and practicing as a group Responsibility for 
«uic is then d(U„akd on a basis of medical need rather than financial standing 
This method has been tned in one medical school, and has not only permitted 
the care of private patients h> the lesidcnt staff, hut also has allowed the restora 
tion of full time without prohibitive expense to the Lmversitj Such a change 
Ins disid vintages but the time maj come m the not too distant future when 
tlio suigieal teachci must choose between the prisent method of individual prac 
ticc and the lesidcnt svstem of training surgeons It appears doubtful that be 
ein retain both 
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attempts to improve the situation by merely resecting the obvionsly devital 
lzed tissue or sequestrating bone or cartilage are often disappointing The 
necrosis mav extend following such a procedure The aiea of radiation is 
usually too large to permit the resection to be earned into the healthy nil 
irradiated tissue at the margins Moreover the effect of the irradiation ex 
tending through the entire depth of the tissues eliminates the prospect of 
obtaining a supply of healthy granulations from the depths of the wound 


The piocedure which his hem most successful in managing such laige 
imitation defects of the chest wall has been first to improve the wound as 
much as possible hv caieful fiequcnt diessings lml local application of anti 
bustles and second to excise the dead tissue and at the same operative pro 
telurc to swing m a flap of tissue large enough to cover the entire defect 
wituut tension (ligs 3 and 4) This flap must not contain any irradiated 
i issue (r tissue whose blood supply is otherwise impaired If the defect or 



170 


s UtC.KR\ 


factonlj emplojed for a pedicle flap and „ luch , 1SMle m , la , , , 

a ,,a " of "° m °’ “»• - - — — 

IhorancS h ''’"T"'". "k™ «•«“« ra,I lat ,o„ mnu ,. r ,l, 

y" ba ; m '" r T 1 l, rrurasta.ucs d«,t.llz«l ta.f n 

lrm , a,H ' r W , w " £ "rtilw dmuded of ]lmita 

1 and libs denuded of pei losteam, niaj project into the wound Aeewtie 



fiMja and truliauib structures nnj dough o'er a long pcuod of time (hi^s 
3 and (>t In some cases the ladiation neciosis extends through the panetal 
pleura and max icsult in a collipst of the lung with pneumothorax or eui 
jjjema or may lead to duett iilcentjojj into the lung with destruction of 
imlmonarj tissue ami the cleselopment of a luonchial fistula Since the under 
hmg lung is also the seat of radiation pneumonitis and fihiosis healing and 
resistance to infection is mpuret] When the jadi ition elTect has reached a 
degree which presents healths reel granulations fotintng m an ulcerated aiea, 
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attempts to iinpro\e the situation bj merely resecting the obwously dewtal 
l^ed tissue or sequestrating bone or cartilage are often disappointing The 
necrosis may extend following such a proeedme The aiea of radiation is 
usually too large to permit the leseetion to be earned into the health} un 
irradiated tissue at the margins Aloreoter the effect of the irradiation ex 
tending through the entire depth of the tissues eliminates the prospect of 
obtaining a supplj of health} granulations fiom the depths of the wound 



The pioceduie which has been most successful m managing such laige 
irradiation defects of the chest wall has been first to improve the wound as 
much as possible by caieful frequent diessings and local application of anti 
bioties and second to excise the dead tissue and at the same operate e pro 
cedurc to swing m a flap of tissue large enough to cover the entire defect 
without tension {Figs 1 and 4) This flap must not contain anj irradiated 
tissue or tissue whose blood supply is otherwise impaired If the defect or 
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excision of the chest wall has extended into a free pleural space it is manda 
torjr to suture the flap m place and close the entire wound without drainage 
to a\oid a sucking chest wall wound The collapsed lung is immediately ex 
panded bj removing the residual air through a catheter, which is then with 
drawn If the pleural space has not been entered a drainage tube to evacuate 
serum under the flap may be desirable The local and systemic use of anti 
hioties is most important in aiding the healing of such a flap placed oier u» 
health} irradiated tissue in the presence of marked contamination or gross 
infection If the flaps hate an excellent blood suppl} and are not under 
tension surprisingly good results ma} be obtained Flaps fashioned from the 
breast on the opposite side hare been most satisfactory m closing such large 
defects (Fig 7) 

When a malignant tumor causes extensive involvement of the chest wall 
requiring the sacrifice oi all of the tissue fiom the skm to the parietal pleura 
a large defect results which requires immediate airtight closure so that no 
opening into the pleural space remains and so that the lung can he immedi 
atel} re expanded (Fig 2) In one of my cases a cancer had developed 
secondary to radiation dermatitis following mastectomy (rig 1) Thus a 
further difficult} arose because of the irradiation changes in the adjacent 
tissues in the axillary region lateral thoracic region and e\en extending to 
the upper abdominal area Under such circumstances the onlj tissue avail 
able which is not irradiated is that on the opposite side of the body and here 
particularly the breast of the opposite side is most satisfactory 

The majorit j of the eases of defects of the thoracic wall that I ha»e en 
<ountered have been in women because carcinoma of the breast has been the 
most common lesion which eventually resulted either directly or indirectly 
in the sacrifice of poitions ot the chest wall fheiefore the remaining breast 
on the opposite side has been frequently the most satisfactory source of a flap 
toi closure of the defect By mobilizing the breast completely at its lowei 
margin and to a considerable extent along both the axillary and medial 
borders the breast can be displaced considerably and yet maintain an excel 
lent Wood supply through its upper and axillary attachment (Fig 3) The 
defect created by the displacement of the breast toward the opposite side of 
the anterior chest wall can readily be closed without tension by mobilization 
of the subcutaneous tissue in the lower axillary and upper abdominal areas 
\n additional incision may be required for permitting a satisfactory ad\anc 
mg of these latter flaps (Tig 4) 

"When it is planned to utilize the opposite bieast to covei a large defect 
of the anterior thoracic wall the type of incision recommended will depend on 
the size of the breast If little mammary tissue and fat are present the breast 
will co\er little more than an area corresponding with its dimensions If a 
pendulous breast is present incisions can be made so as to spread the breast 
tissue out over a large area In either case the essential principles are to make 
a curved incision from the lower medial aspect of the defect caudad to the 
opposite breast extending laterally to the anterior axillary line where it 
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carrcs up in the direction of the an tenor fold of th e axilla The distance that 
the musion is earned up toward the axilla varies with the decree of mobile 
tion required The jmision is deepened throughout down to the fascia cover 
,n * tI,e 1 cxtr ’ l , th “ nc,e T *'c pectorahs mijor will form almost the 

entire base of the wound The breast is fried fr 0 in the pectoral fascia by 
combined vbarp m,l blunt direction Core is token not to mtemipt need 
It sslj <im blood Vessels W hen adequate mobilization has almost been ob- 
faund ihuston of additional blood vessels can usually he avoided if blunt 



dissection with fuOinff of vessels without division is employed It is equalh 
import int however to free the Hap sufficiently to avoi 1 any tension when the 
sutarme is done later Ihe breast will have to be mobilized to some extent 
wlovvg its medial border and some of the 1 erfo. •.!«..„> branches from the in 
ternal mammary vessels will require libation , 

If the defect to be dosed extend, to the anterior a^U iry line and the 
lneast of the opposite s.de » small and hat the incision should be curved 
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down ov er the upper part of the abdomen so that an adequate sized flap is 
obtained digs 3 and 4) In such a ease the skin ot the upper abdomen will 
be eventually placed in the axillary region of the opposite side When the 
breast is pendulous, the incision should be made in the inframammary fold 
A secondary incision at right angles to the inframammary one is made in the 
nipple line from the loner aspect of the areola to the inframammary incision, 
thereby transecting tie middle of the fo\tcr half of tbc breast This pro- 
cedure will permit the pendulous breast to be spread over a considerable area 
(^iff The outer portion of the breast mil cater the ipsihiteral anterior 
chest wall while the medial half of the breast is utilized to close the defect on 
the contraliferal side The lower medial quadrant of a pendulous breast may 
under fi vocable eirciunsfaners, be brought without tension as far as the mid 
axillary lino of the opposite side In such a case the nipple may then be 
located near the fnidhne in the region of tbc xiphoid (Fig 7) I hare not 
removed the nipple in order to avoid as much as possible all unnecessary inter 
fcrcnce with blood supply If it Here desired to improve the cosmetic result 
this might best be done perhaps at a later date 

Itcscction of a tumor of the chest wall often requires removal of the ribs 
intercostal structures and parietal pfeura en masse over a considerable area 
If the shin and subcutaneous tissues can be preserved the skin incision should 
be so p United that i£ wift not overlie the central or weakest portion of the 
wound If the extra thoracic muscles can be spared, the incision through the 
muscles should aJsu be So placed that it does not underlie the skin incision 
I staggered hiyer closure is advantageous A flap of fascia Uta should he 
sutured into the defect in the chest wall as advocated by Watson and James* 
The fascia is attached to the pnnetaj pleura at tbc edges of the defect It can 
be utilized whether or not the parietal pleura is removed but this is not neces- 
sary when the periosteum of the ribs remains "When all tissue from which 
hotly regen 
lata in the 


When scvei« —» - .. 

strip of the periosteum of the rib at the outer margin of the resection The 
periosteum is divided parallel with the rib margins and a subperiosteal resec 
tion of the edge of the rib away from the tumor is performed The periosteum 
vs later again divided on the inner aspect of the rib By this maneuver a portion 
of the periosteum is Preserved although the nb is resected with the periosteum 
attached on the side of the tumor This procedure should not be employ ed if W 
interferes with removal of the thoracic wall lesion by a safe margin 


Any repair of the thoracic wall which does not employ bony structures or 
periosteum from which hone can regenerate fails to give an ideal result Perma 
nent paradoxical motion with respiration, and bulging on coughing or straining 
may be noted Therefore whenever possible periosteum or segments of rib 
or cartilage should be used m the closure of the defect- The employment of a 
foreign body such as tantalum plate lias been unsatisfactory because proper 
anchorage and imbedding ba s not proved feasible It is difficult ,o immobile 
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the metal plate m a moving chest wall In a discussion of hernia of the lung 
Maurer and Blades* reported that the best result in closure of a defect of the 
chest wall is obtained by using rib periosteum, and muscle They found that 
thue most satisfactory repair of av erage sized defects \v as obtained by using a 
periosteal flap developed from ribs immediately above and below the margin 
of the hermal orifice In some eases ribs at the margin of the defect were cut 
tangentially and then displaced upward or downward and fixed to the rib 
stump of an adjacent partly resected rib These displaced ribs helped to 
narrow the defect and the periosteum from these ribs could he sutured to one 
another to further lessen the space These maneuvers could not be employed 
in some of the huge defects that we have encountered and in such cases one 
must be content with a closure which does not have the stability of the normal 
thoracic cage If a large defect of the entire thickness of the thoracic wall is 
present combined with an empyema a combination of thoracoplasty and the 
use of a full thickness flap of the chest wall may be employed as m the case 
reported by Priolcau* He closed a defect over the precordmm by making 
an intercostal incision through the full thickness of the chest wall lateral to 
the defect at its upper and lower margins Because the parav crtcbral portion 
of the ribs of this area had prev lously been removed subperiosteally, it w as 
Possible to slide this full thickness flap over the precordmm and hold it in 
place by sutures to the sternum Because such a flap contains periosteum 
later bone regeneration cun occur and the chest wall may therefore become 
firm m contrast to the flaccidity of the chest wall resulting when only a flap 
of soft tissue is employed 

The result of the closure of large defects of the thoracic wall by utilizing 
the tissues of the opposite side of the anterioi thoracic wall has been so satis 
factory that it has seemed to me that the method might be employed more 
Widely in patients with much less extensive defects in the thoracic wall 

Following radical mastectomy for carcinoma 0i the female mammary 
gland defects of varying size m the skin and subcutaneous tissues of the 
anterior thoracic wall may occur Skin grafts are usually employed to cover 
the residual defect The results in general are very satisfactory If the car 
cinorna is located near the inner margin of the breast the area requiring skin 
grafting may overlie the costal cartilages In this type of case costal chon 
dntis occasionally develops because of an incomplete take of the graft and 
denuding of the cartilage of its perichondrium An alternative method to 
skin grafting is the mobilization of the skin and subcutaneous tissues across 
the sternum and to some extent along the mesial portion of the opposite 
pectoral muscle which may enable such a wound to be closed without tension 
and without grafting The degree to which this undermining can be earned 
out without danger of impairing the blood supply to the skin margin depends 
on how close the dissection is earned to the skin m the performance of the 
radical mastectomy Resection of the chest wall combined with radical mast 
eetomy may be indicated in some cases m which the carcinoma of the breast 
is fixed to the deep tissues 
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The problems encountered in the management of Iarpe defects of the 
thoracic wall arc discussed Methods of improMng the stability of the chest 
wall in the presence of such deft its arc renewed The utilization of the 
opposite breast for the closure of these Iarpe wounds which ma> be assoti 
ated with much loss of tissue and larpe openmps into the pleural cant} is 
illustrated 
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(From the narruon Del ort meat of Surgical restarch Schools of Ur he nr Pmimi/j of 
lennsylta a a l the Dtpart cut of Ra holojy of tie llo pital of the 
Untumty of iVnnsytKiniflJ 

F OI LOANING total pneumoncctomj there art. two comnionlv used methods of 
dealing with the emptv pleuul eavitv AVhut drainage of the e ivitv becomes 
weces.so.fv because of infection a tlioiacoplastj must he done to ohUteiate tlu 
empjema cavitj Tlu. lateral chest wall is made to iall in and appioach tlu 
mediastinal position (Fir 1) If the chest wall is closed without diainage m the 
absence of infection the pleural eavitv griduallj becomes tilled with seiuni 
Over a period of tune the sainn citlur is alisorbed or clots and contneta As tlu 
contraction of the clot occurs the mediastinum is pulled over to approach tlu 
position of the lateral chest wall This results in considaahlt ovei distention of 
the leinaimng lung a condition icieried to as ci mpensatoi v emplnsenn 
(Firs 2 and 3) 

It has been our impiession that those patients who were so unfortunate as 
to develop infection and thus rttjuiied a thoracoplastv had a better end result 
on the whole than those patients who did not have a thoi acoplastv and thus 
developed lompensaton emphjsema of the icmaining lung Cournand and 
Bcrrj hive shown that this is a compensator emphjsema m in anatonue 
sense only and not in a phjsiologic sense for thej have demonstrated that such 
a lung does not function as well as a lung of normal size Thej found that both 
in children* and in adults 1 the exercise tolerance was greater in those, patients in 
whom overdistention of the lung was pievenud bj tlioiacoplastj It would stem 
therefore that an elective thoracoplastv should be done iQiitim.lv following 
pneumonectomj in older to maintain the greatest pulmonarj etfieienej 

On the other hand it is known that patients usuallv get along fairlv well 
With this eniphvscma of the remaining lung even though thur uetivit> mav be 
somewhat curtailed The thoiacic sui a eon hesitates to suggest a major pio 
eeduie such as an elective tlioiacoplastj following pneumoneetomj if it can 
1c avoided This is especiallv true of the patient opciated upon foi malignancj 
whose life expeetanej mav not be gloat m anj event AAe have not recommended 
tlcctne thoracoplastv in such cimimstanees hut liuve decided to leeoinmend it 
to the patients operated upon for benign lesions who in our opinion had a long 
life cxpectancj However for oiu leason or another we hav t found that moic 
often than not wi faded to do the elective thor uoplastj a encumstance which 
we rea lize is not m accoid with our Ihm phjsiologie judgment 
Presented at tl e i <«-tlng of tl e Society of InKers Surgeons Boston 
1 9 
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In starching for prosthetic material to adit a» a spate taking object in the 
pleural eav ity n c kuv e considered oik, metals and plastics It is apparent that 
the ideal material should fulfill certain requirements t'O It sWsfid he fcblfc to 
conform approximately to tlie size and shape of any pleural cavity, (2) it should 
not increase the incidence of infection (3) it should cause little or no foreign 
body reaction iu the tissues so that it would become encapsulated (4) in the 
event of infection it should l>e easily removable through a small opening in the 
chest wall, and (&) it should be b 0 ht in weight 

Some type of oil or paiaflin would seem to be ideal eveept that these hydro- 
carbons may cause considerable tissue reaction Oleothorax in the collapse 
therapy of tuberculosis has never been popular because of the unpredictable 
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Tin fact ils which hau inn Used c\Unsi\ti\ and winch hJ'c bt*n shown 
In cause little or no motion in the tiv.ua. are stjmhv. steel ami tantalum 
/litomurn* is i siniildi nuldl which his remit h U'cntUt mailable to us foe ex 
permit ntal purpose* 1J ites 3 uoihuu in tins laliot itoi' h is shown tint it causes 
Ho more tissue motion than st unless stud and tmtalnni when used for suture 
•natertal or for the Upair of cranial defiets We lia»c mu'ligated the real lion 
Of tlu pleura to zirconium when it lias 1 eon used is i none unpiessihle piusthesis 
The plastic in which wt hast Income intciested is iiiotin I methaen late 
(Lueitc) an it n lie tcsiii whieii Ins I ten shown to produce little or no reaction 
in tissues* ' Wilson ind Jiihei* hist studied its effect on the extrapleural 
Ami I leural tissues of Iiboiatore mil ils ind ha\e fount onH Minimal tlisue 
reaction The' iiau used hollow halls made of tins material to fill the estri 
*The zirconium pro*U esc* used In Uie«e n «nt* *re furn » b ‘he Foote Mm 
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pleural eautj following extrapUuial pncumonoljsis in the tieatmuit of pa 
ticnts with pulmonary tubeiculosis 1 It would s>cem that the u»e of noncom 
pressible halls might be a satisfactory answer to the pioblcms of a material 
that would fill a cauty of any size and shape 
1\1 IRlMl NTS 

Tutal pneumonectomies weie done on dogs In those in winch no piosthcsis 
was used the luart and mclia-stinum wue soon pulled oui towaid the lateral 
dust wall theichs producing consult table o\erdistuition of tl e leniaming lung 
1 ig 4 shows a dog s chest n uitf.mo„iam si\ wiiks after a lift pneumoiuctoim 





months following left pneumonectomy with the h 


Fly S.~d. t toff four 

zirconium prosthesl* The n . 

not overdistended. B When »h* roentgenogram vst taken 
position Uie prosthesis changed considers bly In position 


A zirconium prosthesis "as placed in (he pleural cavity foil curing’ pneu 
monectomy in each of four dogs The prosthesis was an airtight hollow box 
10 by 6 fay 3 5 cm In tw civ e dogs the pleural cav it} follow mg pneumonectomy 
was filled with one inch hollow balls of methj 1 methacrylate (lucite) * In closing 
the chest as much air was removed as possible and 100 000 units of penicillin vvere 
placed in the pleural cav it} The following da> an> excess fluid was removed 
from the pleural cavil} b} thoracentesis and an additional 100,000 units of pent 
cilhn were injected. Thoracentesis was not done thereafter In no instance did 
»The Lucite belle used In these experiment* were obtained from the Nlchol Product Co 
SToorestoww. W 3 
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infection occur Three of the sixteen dogs died three weeks or more following 
operation In none of these did the pneumonectomy or the presence of the 
prosthesis appear to be the cause of death Other dogs w ere sacrificed at varying 
intervals to obsene the reaction of the pleura 


RESULTS AND COMMENTS 

The zirconium prosthesis obviously was not of the size and shape of the 
pleural cavity but it did occupy space and thereby prevented the shift of the 
mediastinum and overdistention of the remaining lung (Pig G A) The longest 
internal at which a dog was sacrificed following operation was four months 
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The prosthesis lay free in the pleural ca\ity (l''ig 7) There were about 60 0 c e 
of fluid present There was a moderate inflammatory reaction of the parietal 
pleura, with some thickening of the structures sunounding the prosthesis to gross 
inspection There was considerable cudcnee of inflammation on microscopic 
section (Fig 10, C) 

While the zirconium piosthcsis caused considerable i pact ion m the pleura, 
it was tolerated in the plcuial eauty for four months and might well ha\c been 
tolerated indefinitely llowcicr, a solitai\ piosthesis made of metal would not 
he practical because of the difficulty of obtaining the comet sire and shape for 
indtudual patients JIorco\cr, if its rcmo\al should become necessary because 
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of infection this could not be accomplished through a small drainage opening 
The weight of the zirconium prosthesis would also be a problem as the prosthesis 
changed considerably in position as the dog changed fi om the prone to the erect 
position (Fig 6) Perhaps the motion in part mav have been responsible for 
the irritation of the pleura 

When the hollow balls of methyl methacrylate were used as tie prosthesis 
they distributed themselves evenly throughout the pleural cavity and effectively 
prevented mediastinal shift and ov erdistention of the remaining lung (Fig 8 A 
B, and C) To date the longest interval following operation that one of these 
dogs has been sacrificed is two months The balls w er e free in the pleural cavity 
(Fig 9) There was no more fluid than was necessary to occupy the space be 
tween the balls (350cc ) There was minimal reaction of the pleura This was 
considerably less than with zirconium and consisted chiefly of fibroblastic pro 
Iteration with minimal round cell infiltration in some areas (Fig 10 A B and 

C) 

These dogs have not been studied long enough so that this must of necessity 
be a preliminary report Nevertheless our observations to date indicate that 
there has been a minimal reaction of the pleura to methyl methacrylate balls and 
that these balls are effective as a prosthesis in the pleural cavity m preventing 
mediastinal shift These observations m addition to those of Wilson and 
Baker * 1 who used similar material in the extrapleural cavities strongly suggest 
that this material will prove to be a satisfactory prosthesis for use m the pleural 
cavity of man to prevent ov erdistention of the remaining lung following 
pneumonectomy The use of multiple balls would seem to be the ideal way of 
dealing with pleural cavities of various sizes and shapes 


SUMMARY 

1 Clinical experience and the experimental uork of Cournand and his 
associates indicate that it would be desirable to prevent mediastinal shift follow 
mg pneumonectomy and thus avoid ov erdistention of the remaining lung This 
can be accomplished by an extensive thoi neoplasty In the presence of infection 
the thoracoplasty must be done In the absence of infection it is desirable to 
have some method less extensive than a thoracoplasty whereby ov erdistention 
of the remaining lung can be prevented 

2 It is suggested tl at a noncompressiblc pi osthesis may be introduced into 
the pleural cavity at the time of pneumonectomy as a means of preventing post 
operative mediastinal shift and ov erdistention of the remaining lung 

3 Two types of prostheses have been studied in the dog (a) a solitary 
large hollow metal prosthesis of zirconium and (b) multiple small hollow plastic 
balls of methyl methacrylate (lucite) 
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THE USE OF THE JEJUNUM IN THE CONSTRUCTION 
OF AN ANTETHORAC1C ESOPHAGUS 
John Van' Proi»%k\, M D , and John Sloan, AI D , Chicago, III 

T HE pei feet ion of transthoricic gastroei.opli3go5.tomy, a procedure used 
following the resection of the lower half of the esophagus, has provided 
many patients afflicted with obstructive lesions m the esophagus with a satis 
factory passage of food into the stomach This operation may he accomplished 
even in those instances when the esophageal lesion is situated rather high m 
the esophagus In certain cases of carcinoma of the esophagus gastroesopha 
gostomy has given excellent lcsults as reported by Garlock, 1 2 Phcmister, 1 and 
others Ilowevei there are instances to which the lesion is situated so high 
m the esophagus that the stomach cannot he bi ought up into the chest to 
accomplish a safe anastomosis with the upper esophageal segment This mtra- 
thoracic anastomosis may also he undesirable m certain cases of acquired 
strictures of the esophagus Since total esophagectomy is a shorter surgical 
procedure than a gastioesophagostomy the condition of the patient during 
opeiatiou may force the suigcon to select the shorter proeeduic It therefore 
appears that a number of conditions may ause necessitating the construction 
of an aiitethoraeic esophagus 

Our precious expenences with the use of skin transplants for the con 
struction of an aitifkial esophagus convinced us that suih a pioeedure was 
lengthy and almost never free of fistulous foimation The lumen of such skin 
tubes often became obstructed because of stenosis and the giowth of hair on 
the inside of the tube 

Our first opportunity to use the jejunum m the construction of an ante 
thoracic esophagus came in 1940 This occurred in connection with a patient, 
a man 46 years of age, who presented a typical history of esophageal obstruc 
tion Esophogascopy and biopsy revealed a squamous cell caicinoma of the 
esophagus At operation performed in November 1939 the entire thoracic 
esuphagus was removed The operation was teimiinted by a cervical esopha 
^ostomy and a gastrostomy for feeding One year later (1940) t segment of 
jejunum was used to construct an antethoracic esophagus AVhile the patient 
was being prepared for the second stage of this operation eaily signs of cord 
paraljsis wete discovered and further operative procedures were abandoned 
However this experience led us to believe that the jejunum could be used 
satisfactorily for the construction of an external esophagus 

During the past six yeais we were unable to do the transthoracic gastro 
esophagostouiy on two patients because the stomach could not be brought 
sufficiently high up into the chest to accomplish a safe anastomosis Seven 
transthoracic anastomoses were performed with good results in six cases One 
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4 Tlie studies made indicate that hollow balls of mcthcl methacrylate 
(Incite) make a satisfactory filling materia! to place m the pleural eawte folloir 
nip pneumonectomy They cause minimal reaction in the pleura and offer a 
eomement means of filhnp pleural eautics of carious sizes 
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patient died from a gastnc fistula which developed from devasculanzation of 
the lesser curvature of the pylorus Nevertheless, this operation is superior 
to one necessitating the construction of an antcthoracic esophagus 

Tho jejunum was utilized in the following manner .If ter total thoracic 
esophagectomy, the patient is left inth a cervical or mfraclaucular esopha 
gostomjr and a gastrostomy for feeding <U least two weeks after operation, 
the abdomen is opened and a convenient loop of the upper jejunum is isolated 
with its blood supply presen cd The lower end is anastomosed to the stomach 
and the continuity of the bond is re established by lateral or endto-end 
anastomosis The isolated segment of jejunum measuring approximately 50 
cm in length Is stretched as much as its mesenteric blood vessels will allow 
Certain of the mesenteric vessels supplying the proximal half of the jejunal 
segment must be cut in order to overcome the natural coiling of the bowel 
and thus increase its length This segment is then pushed upward through a 
subcutaneous tunnel in the anterior thoracic wall The upper open end of the 
bowel is brought out through i buttonhole incision in the skin adjacent to 
the esophageal opening Those two ends maj be anastomosed later, thus com 
pitting the procedure 

fn the development of this operation, it occurred to one of us that in 
order to extend the length of the coded piece of jejunum the following tech 
mque could bo ew/Ioyed Wc removed the serosa and the musculam over 
the upper one half of the jejunal segment leaving essentially a mucosal lined 
tube This maneuver lengthened the stripped portion of the jejunum and 
destroyed its blood supply The lower half of the bowel remained intact 
\\ e reasoned that if a segment of bowel was made sufficiently thin it would 
have a better ehmee to “take” as a devascularned transplant. 

The first time we tried this Hew method excellent healing occurred so 
that within two weds we had a mucosal lined tube communicating with the 
stomach and ready for an anastomosis with the esophagus However, the 
lumen of this tube was found to be rather narrow in the region where the 
serosa and niuvcu/aris were stripped and thus de'asculamed This particular 
segment of the jejunum continued to constrict until only a small catheter 
could be passed into the lumen thus too small for the swallowing of food 
The difficulty was overcome by placing a split thickness skin graft wade into 
a tube into the subcutaneous bed under the constricted segment of jejunum 


The final results were entirely satisfactory Similar stenosis of lumen oc 
eurred when the jejunum was left intact except for the necessary destruction 
of the blood supply in its upper half Stenosis occurred onlj m the part of 
the transplanted jejunum where the blood supply was deficient 

The consideration of these results those of Yudin « Ladd and Swenson 
and others made it desirable to repeat these operations on animals in order 
to understand more fully the minor defects encountered by us Experiments 
were devised to answer the query as to whether the residence of a segment 
of bowel in the subcutaneous tissue contributed to the atrophy °f the lumen or 
whether this atrophy was entirely the expression of lack of blood supply 
Xa the first experiment, using several dogs a segment of jejunum meas- 
uring approximately 20 cm was dislocated into the subcutaneous tissue The 
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ope, tibia of the 1.0.11 nee brought out thioueh buttonhole ineuaona into the 
sbm The Iter.. 1 , 1 , ml supplj .as left u.taet The conluiuil, of tie 
l.ouel .as r, estabbsbe.l bj c.tbil enil to enil or lateral anastomoses Too to 
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left auricle because of its iwstcuor position Often twisting and totaling the 
heait m order to obtain sufficient exposure to suture the defect results m inter 
ferenie with the blood flow at the base of the heart with consequent cardiac 
embariassinent Most impoitunt is the thin walled, friable musculature, which 
not only gi\es no snppoit in closing the wound, but winch also makes suture 
\eij aid nous The stitches leadih pull out and it is difficult to confine them to 
the* substance of the niusdc and not enter the chamber w-licic damage to the 
ultima piedisposes to clot foimalion which could pto\c fatal ruithcimore, it is 
e\en a task to coutiol the hemorrhage temiior^ril} by digital pressure while 
sutures aie being placed since theie is little to push against This plus the com 
bination of a lapidly beating heait and the gioat upidity of the hemorrhage 
(much gieater than m the \cntncks although undei less piessuic) all contribute 
to the dilemma of the surgeon Howecer the placing of a stay sutme tluough 
the apex ot the heait as advocated be Beck, 1 * the application of the Saueibnieh 
method 1 ' 1 14 for temporary aricst of the uicnlation and the use of the Trcndtlen 
buig aitcn clamp” for tcmpoiun eontiol ot the bleeding aie all well tried 
methods which the suigcon can usort to in solwng the partuulai piohlem at 
hand 

Obsmations on the absoi liability 1 " *" and hemostatic action 1 " ,9 of the 
gelatin sponge in contiollmg hemouhage fiom wounds experimentally pioduced 
m the hcei,*' gieat ussols“ and eaidiae ccntiicles 44 2 of dogs led us to 
stmls the feasibility oi using Ibis agent in wounds of the eaidiae autjcles 

EXPERIMENTS 

Experiments weie iierfoimed on eighteen dogs langing fiom 5 to 14 kg m 
weight, using ether anesthesia and the mtiatiacheal positne pressure apparatus, 
maintaining a constant pussuic of between 30 and 40 mm of Ilg during the 
opetatne pioeeduies Aseptic precautions wcie observed throughout Muscle 
splitting incisions weie used and the chest was entcied through the fouith and 
filth interspaces on either side Sufficient cxposuie was obtained by the use 
of self ictainmg retiactois and it was unnecessary to leseet a nb The lungs 
wcio ictiacted and the pciicaidiuni opened parallel with and just antenor or 
posterior to the pluenic lieise Theie were no eases of yentncular fibrillation 
c\cn though piocame solution was not used 

Hemorrhage of gieat magnitude was piodiucd by lemoying about 1 cm of 
the tip of the auiiculat appendage (see big 1), or In thrusting the scalpel into 
t)te auuetilar Kali at the hist of the appendage Bfcedimr in most instances yeas 
diamatic Hemorrhage fiom wounds of the appendage could be temporarily 
ton trolled by opposing the cut eelges by means of loosely applied hcniostats 
Bleeding from wounds m the auricular yiall proper, howoer, was more difficult 
to aricst and had to be done by digital pressuie 

Dry compressed gelatin sponge cut to eonfoini with the size of the wound 
was placed oyer the bleeding surface and held theie with firm finger pressure for 
approximately ten minutes, at yyhtch time the hemonhage had usually ceased (see 
1 'g 2) In sty oral cases it was neecssan to apply a second or a thud spoirec 
iiciou hemostasis w is net omplishetl 
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R 1 UN* ill <ki 111 im m 1MJG iKffoinud tlic fiiNt Niuiissful taidioriliaj In 
Si iki thill n putts of suiiw*fu| sntuu of wounds of both tin cardiac un 
tildes and Hindis* 4 h m aj 1 1 ind in thi htiiatnn with inmasuiR frequmo 
so that mm « udioriliuplu his huomi i st indard iinir^inci proeid ue when 
the mi r^ion is iimfrontid with luduice of men isin^ eaidiac tampona 
Vurtheliss tin imidiiucof Inart Wounds in oulian pructue remains relatiuh 
small mil in 19 M Uwr» n ported t heir incidime in onh 01 per cent of all the 
Mutual pitunts idnuttid to tin Mcdicd College of \ irj.ima Ho pitals n 
m tin sanu m tr 1 Ikin* iiporful tint in onh 2 jur tint of all the penetrating 
wounds of tin dust wen time associ ilid wounds of the heart 

Kowiur tins is sli„hth misleading is mam lmsons dn of stab wouuu 
ui till preiordium niHiiUd I \ i Knife let pick or bullet who nucr come un 
tin olisenaliuli of iplitMum PailKuliri, i,tlii,tmof«ouiid>ottheaim(« 
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\uitruU, u as iieo,inzid lit Holm mil mat he ,"11 »' a toml arran 
niorialilt «„ims 15" im of more mctieulou, N|* 
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Hit hluod toluiiu and hine. menatt the cardue out,, til tlhl 

ol on idul.an ,n .lie moilal.u .ale in noil ndso all ^ 
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, ,,,, Ihrtc lurnlt, „.u iiijuicd w till ^ ^ „„ lll ,j 5 of ,|,e licit repo.lt 1 
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biouglit the hemorrhage under control This ms itcomphshed in the other ease 
b\ suture of the nuncular nail it the lasc of the appendage after consideiablc 
difficult} due to the fnahihti ot the museulatuic In one conti ol ease hemor 
iha„e was stopped bs a li„atmt it the base of the ippenda e e without using the 
gelatin sponge 

The pericardium \\ is dosed with continuous silk sutuiis having a small 
portion at one end open for dninige Two ptmostal I1m.11 sutuics appioxi 
mated the ribs and the muscles uul fascia wtit closed in lasers with silk Tlie 
lun„s were inflate 1 just befon 1 1 icing tl c Inst sutmc in closing the cl est w ill to 
obuate a pneumothoiav Inti lcutancous stitches and collodion dicssmgs \uu 
applied to i ie\ent tlie do e s tro n pulling at the sutuics 
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Because the spon„e adhered almost at rt-adih to the {.lovt-d surfaee as to 
tilt bite din 4 surf ue tun when the U rmtr wit smeared with blow! before the 
applied tluu ■>/ digital pressure in our later crjienments cello; bane and finaJir 
jierferatcd Cilkloid were | laeed between the sj»on_e and tf e „Iove The (.ilkioid 
[ii tie eel excellent It doc* not stick to the Jove ami all) ten lentv to adlere to 
the spcn„e tan Ik overtome In a feu droj s of saline solutun uturh jienetrate 
the jierfor itic ns and render the ( ilkIoi<! easilv removable Thu ean be aecoa 
[dished even uhen the Cilkloid has Ihcii made to adhere to the spun?? hr a 
2 |>er cent ulutiou of .elilm | rior to ojnr ition so as to facilitate handlmz the 
tuu subst mces 

In tvvo d „s tie I Its dm 4 was so [in fuse tint it could not lie controlled 1 r 
the sptn„i In one of these a li_iturt martini,: the ha.se of the a[>jitBda' , f 
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nrsuLTh 

„U] eighteen dogs sumuil the operative piociiluie and weie sacnfictd or 
died f i oiu thicc hours to seuntv seven davs posiopenliteh (see Tiblc l and 
figs 3 4 r > and 6) Theic was jio second irj hemonhagc in am matinee Of 
nine dogs with wounds ot the kit luneiilu ipptiida„c seven weie sicnfieed -it 
fiom seven to seventv stvtn dijs One dud thiic hours postoper itiulv of a 
pneuniothoiax ind anothu ittti one div tin t lust oi death m this else being 
undetermimd One dog with i wound ot the ujit sunculu append ige was 
siciifieid it fouitcen dns ami two olhcts with stab wounds of the lift nuinul n 



w ill won suenficcd at tvuntv tight and thirtv five dns 1 millv of five do„s 
in whom wounds who made in the right aunetilu will thiee weie sicnficed 
at stun fiurttcn and tvvuitv ti Jit davs usptetivelv wink one dud of gcnei it 
sijksis ind puiuknt ] cm lrdilis liter two divs md one of distempu three davs 
post opt ntiulv 

Vt mtopsv theie wtit usuill) 1 1hesions littwtcn the chest wall lungs and 
ptricaidium on the optritivc side Adhesions were also present within the 
pcucndnl sac in our eariiei ixpcununts but with improvement m operative 
tecliiniiue i Ihesioiis within Hit pcneirdial sie vuie confined to tlie Hgion of 
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especiallj m controlling bleeding of ans magnitude Much of tins comes from 
personal e\peuenie and the following ]»ints aie intended onls as a guide 
First, the sponge should be eompiesscd between the Angus to a. thickness of 
loughly one sixteenth uich befoic application to the bleeding suiface Second, 
it cannot meieh be placed against the bleeding point but rather must be held 
there with firm digital pressme fora matter of mimitu , until it becomes adheient 
In the case of an auncutar wound thus is appioxiinateh ten minutes Third, and 
probablj the most impoitant single faetoi, is to present the sponge from sticking 
to the lubber glose, as nothing is more distomaging than to base the hemorihage 
under control and then find the sponge stiongls adheient to the finger This 
m our lAfciicnce was most sucLcssfulls eunbated bs the use of pcrfoiated 



lilt* spot J«< Atifopst on (Jip four ilo^s w htch died tcvealcd tlu> gelaua spons* 
to I« firmie adheicnt to tin? wound with n„ cxula ice of secondary iiemorrh&se 
Autopw on tlit fourteen who line sjen/ieid showed no uiftrcttgti, htnuujhage, 
fluid, or am urj s.n ioiiuition, .md the endoeatdium at the site of the wound 
apptaml oft white m cofm and smooth .md ghsUmii/, with two exceptions One 
do^ with a wound ot the rijtlit aurtculai wall which was sacrificed after t»ent> 
tiS’ht «fai s had a -n all mural thiomhiM 2 mm in diameter stiontjlj attached to 
the endocardium white* it was jmrcul h* the scalpel Another which underwent 
ilia same pfoudtiic md was sauifiud alter m\i» da.is ititalcd at autojsi 
an ana of in fait, turn at the apL of tile rt'ht untncle .1 farue thromhusuas 
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the i iein.lt of the nmin.l aMti.lttd l.imnJ end » » ntm flat mural thiombus ttas 
nrestnt The M,o„;e »as attaint tn the ep.canln.m tn all taw. and «a» ah 
„ lW ,» liunt fite tn lul.t nieU The stte of the tion.nl ,n those eases t.lit.t 
stlksutuiis ami l.na.uus ttett used ... conlndlmr the hcmo..h. B e ... marked 
I»\ \ar\uue devices of fihiosix 
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Cilkloid between the sjvoiige uid glove is dcsenJicd pievioush I in dlj, if the 
blood clots within the \pon„c bofoic the s]>oii„e becomes adhcient to the wound 
a fresh one should lie substituted 

The gelatin sponge was on e mjlh devised as i \ c luelc foi thioinbm md 
(t i taml% thcie is no contiai wheat ion to so iking it m such i solution before its 
application In these expcnmeuts we wen. inlciested in tlie Inmost itie piopatics 
of the gelatin sponge pei se and therefoie it was used dn Its mode of action 
in piomoting the clotting mechanism is piobablj as follows is the blood enters 
the many tinj interstices of the spouge platelets ate injuicd w ith the consequent 
liberation of thromboplastin This in the preface of calcium ions and pio 
thiombm form thrombin which with tibiino^cn is in sufficient concent tation to 
form the fibrin clot 

It must be clearlj understood th it the „cl itin sjM>n„e is not a substitute 
for ligature or suture However When used piopulv it is a v Unable i„eut 
in ariesfing hcinotihdi'e horn seine cJiduc wounds It ran be used is j 
tcinpoian measure so that sutmes cm liter lie pin id with iccuiaev in a dij 
field It might also lc useful to lemfoKi a sutuu line in which the tissues 
aie appioMinated but m which theie is still txizing I* malls in wounds on the 
posterior surface of the luait or those in apiwsition to coionin vessels whole 
suturing might be difficult oi undesirable the gel itin spon„c could successful^ 
eontiol the hemoirha 0 c 

siwmvrv 

Vn espenmental method of eontiollmg hunonh „c lrom wounds of the 
catdiae auneles bv the use of n clatm sjmii^e has Icin piesentid Poults m the 
technique ot applying the gelatin sponge to obt im satisfieton hemostisis aie 
discussed 

CONCLUSIONS 

This cNpeumuital method mas possihlv have some value in clinical sun,m 
as an aid in eontiollmg hunoiiha„e in stab wounds oi bullet wounds of the 
auricles m mjuiv of the auricle in the couisc ot peilcjidiectoim uid in opcia 
tive pioccduris on cardiac v dies 
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CONGENITAL ARTERIOVENOUS I ISTULA BETWEEN THE 
INTERN VL 31 VAILLAR* ARTER3 ANI) 

PTER\ GOID PLEXUS 

l rank Gerbode M D and Emile Holman 31 U Sim I ran cisco C vi if 

a tom the Department of Surgery Stanford Un> err ty befool of Medmnt) 

A BNORMAL communications between arteries and veins occurring at birth 
or becoming evident in childhood or adolescence, have fanned tile basis for 
a number of stimulating papeis In 1918, HaUiod* presented a case of congenital 
aitenovenous fistula of the neck at a meeting of the American Surgical Associa 
tion and mentioned at the time that congenital fistulas occurring without ncu 
were extreme!} rare Callander* in 1920 collected all the cases of acquired 
and congenital fistulas that had I>een reported up to that time and found that 
there wcie onlj 2 without ne\i in 447 fistulas of all varieties while with new the 
condition was reported m only 6 instances That this is not a true indication of 
the frequence of these interesting lesions has been emphasized for undoubtedly 
theie die manj unreported cases In 1924 Rieiihoff 44 published a paper in 
which the literature on congenital arteriovenous fistulas was reviewed and the 
Johns Hopkins Hospital cases weie piesented in detail In 1925 Reid 1 *** pub 
bshed seveijl papers in which acquired and congenital fistulas vvrre discussed 
compiehcnsivelv \ anous other authors notablv Lewis 1 * Elkin' Pemberton 
and Saint 17 and Mard and Horton 11 have repoited individual or small senes 
of cases There are quite a number of congenital vascular lesions of the cx 
ti unities in the literature at the present time some of which were reported by 
these authors but thev are not included in this studv 

Observations by Sabin” *' and Atoollaid” indicatu that congenital arteiio 
venous fistulas are due to a persistence of embnologic vascular channels Ar 
tones and veins arise from a common capillars plexus attending an explanation 
for the occurrence of abnormal communications In discussing this Reid aptly 
expressed wonder that the abnormal oecurtenee is so infrequent 

borne confusion exists m the tcrminologv applied to congenital \ascular 
lesions winch at times makes it difficult to identify positive!} the anomalies as 
to tvpe This was paitieularh true in the oaih literature Since J900 most 
of the congenital lascular tumors vuth communications between artenes and 
veins have been called arteriovenous aneurysms whieh probably is the best de 
senphvc term in use since it coiiecth implies that there is dilatation in the 
invoiced vessels It is possible that some of the carlv easts included in this 
studv mav not have had communication* between arteries and veins but thev 
are included because it seemed most hheJv that thev did exist The leason for 
casting anv doubt lies in the variation in terminology used in the failure to re 
port whether a continuous murmur was heaid over the tumor or in not stating 
if arterial blood was seen in veins ’* 
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arteries,, two by multiple ligations and coagulation, and one 1>> simple hgation 
of leins TweUe of the twenty -two cases loqutred more than one operation to 
relies e the sy mptoms uther pajtialls or totally 

The following is a ease report of a congenital aitei unenous fistula between 
the internal maxillary artery and pterj gold plexus 

CA'E 1 (History Jf o 2o7t«l}— D. K whs a <> year oh] girl who ins brought t« the 
dinw by tier stepmother with the toraptamt of a pulsating swelling lelov. He left ear The 
stepmother hid noticed the pulsation in 1944, when the child came under her caie Tie 
patient stated that she had beard a burring in the left ear for as long as sl.e could remem 
her A f onmllet foniy find admndettomy sue months previous', w is attended by mild j>o»t 
c iterative heuiorrlnge Iheie wan no histori of any injury which aught have caused an 
arteriovenous fistula The child tired easili, hut Uni only moderate dyspnea on great e\ 
ertun The stepmother stated tint she was h nther nentus child, lung «omei\l it liftieult 



Fir 1 — riiotOKfoph showing enlaiftt merit of the left Bile of the fare before ojk ration 

Physical examination revealed a vvell develo) e I and nourished girl The left side of 
the face uns larger than the right (lig lj Ilelow the lobe of the left ear there mis a 
visible puliation enJeolH a dilated nod puHatiog extern jl juguhr inn V pronounced 
thrill roul 1 he felt over the left hide of the fare n oximal in front of the eir There was a 
eimtinuous loud murmur with systolic auentuation. Heard maximally m front of the left 
tar, but transmute 1 over the cranium and down the vessels in the neck The murmur tout 1 
Ins diminished by pres-ure over the left common carotid but pressure over both common 
rnrotxls wag r< quire 1 to obliterate it F vumnation of the heart revelled a soft systolic 
murmur along the [eft eternal border The blood pressure in belli arms averaged J15/(i0 
laboratory examinations revealed negative blool Was-emiann and Hinton floreuJntiott tests 
normal blood count and u negative urinalysis The electrocardiogram was normal Roent 
gone gram of the shut I and fare showed that the left half of the mandible was larger th 3 n the 
right (Fig -’) Roentgenogram* of the chest taken five days before operation showed a henrt 
shadow 9 5 cm m transverse diameter Fight da vs nftci ollucration of the fistula it 
measured 8 7 cm (Fig 3) 
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CoUKilntal arUno\uious fistulas <xhil«l m.« « >*■ « 

product ' 1 
large 

i _ , ' '’““‘Juumi in j*7o, but it has become more common]? 

,Z , " VJ . , i ,ra,f V dr,I,de vtwaminon Since his description of it man 
r < sua m IS JO Howcur, wlnn numcious commuiw at ions exist, pre 
/?'' ™ mp . **f all the fistulas, this p/icnommon is not demon 

, C * ,rdt ‘ , c enlarge mint ouurs if the coinmunu.it ions arc large, and after 
oi 1 ,on °f *^ c fistula the heart siz c has heen ohserted to return to normal 
us e eel was liot nturtltd lit D.imlj in tciilintl artinoienous fistulas norhd» 
if «cn seen in mau> of the c-»\oid tjpes with nuilliplo small opmmgs between 
ic arteric-s and suns i’roximj] dilatation oT the pnucipal ailei^ or arteries 
suppling tfit fistula has In in found in nuns tungunta] fistulas and dilation 
of the communicating suns is a common olisersation 

The intri.LSi«I \avularits of the tKsuis mar «m arterioumnis fistula is it* 
sponsible for sanous lou.1 iffiets One of the most sinking is the stmiulafi.n 
to the grou ih of the long boms In our case an incnasul growth of the mandible 
Has obsirsid Increased Mirfaio tun per.it uie is pioint niar the lesion due to 
the mime-* of the arterial blood snpplj 

In nading the case n ports on tongiinlal artiriuwnoUx fistula? of the fait 
nmf neck one is struck bs the luroic attempts that lu'e l>ccn made to cure these 
It mows, atul how frujuuith sums* has bun onlj partnl As ought be espccted. 
i ure is not icrtain tuiiiss the* uitu.il tsimiminii.it ions are cither ligated extirpated 
or thrombosed Frupunti' the «x.ict location of the fistulas has not been deni 
onst rated hefoie or, in |.ut dm mg o|H ration Of the twents three treated pa 
tirnts rcfiortcd m the literature (Table I), onlj thirlceu were cured h\ surgical 
means In sis nistanus a «hn.tt att.uk on the- imohed u-sselx with evasion was 
successful Four patiints wuo uued hi ligation and duision of multiple 
small fistulas Onls One of the curis Was iffietid In ligation of the principal 
«ir ten leading tow, ml the iniolud si vals Reid and MiOuire 5 * icporfed a cured 
iasc of congenital fistulas bitsuin the external laiotid artcrj and the external 
jugular sem in whttli the artus and uin wue ligHul and transuted, the prow 
final Still then bung twisted to ouludc the fistula-s Kerns Smith 54 reporttd a 
ruled ease of flnumsm in the t.\ mpaiiuiii in which he ligated the senis and 
balked the uiicinjsm linpiosiincnt in the amount of pulsation and other sMnp 
loins followed similar surgical mioMius in ten casts In this group fise Weie 
benefited Ijj multiple ligations and excision* two hi the ligd lion ofthe principal 
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It was decided that Jora) nation of Die wle of the fistula by angioma i hj would be help 
fil Accordingly , on hn 14, 19-lf, under general anesthesia the left common carotid was 
exposed through a slot* transverse i notion and Lee of thorotrast were injected into it 
while *t«eogtam» of tie skull were rapidly taken (l.g 4) The roentgenograms dioned 
that the opaque medium went directly into the external carotid artery, avoiding tie internal 
carotid, and then into the internal maxillary artery Here abnormal arteriovenous com 
mumcations between He internal maviUarj artery and reins of tie pterygoid plexus eoull 
be seen The thorotrast could tlen 1* followed town n large rein running towarl the base 
of the heck. It was interesting to note that »*itt er the internal enroll 1 nor the branches 
of the external carotid were ri ualized indicating how grtat tie urge is for Wool to tu«b 
toward n tistuta There were no iff effects from this procedure nn<J the wound healed per 
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tarous metlols of treating tl 19 tomn un latiou were ronsidered A direct attach on 
tie fistula would lave entiuled a bloody and disfiguring procedure Inasmuch as it require) 
ron premuon of both romn cn uuoMs to stop the murmur it was olmous that «ome of the 
Wood sujpty to tie fistula wag coming from the opposite sile Tl ere fOre simple proximal 
1 Ration of tie external arotul artery would la»e been attended by tie possibility of n 
complete obliteration It was (ended to attempt to pack tte artery with muscle at tie site 
of the fistula and thus directly occlude the abnormal communications (as performed by 
Itrooks** for pulsating exophthalmos secondary to carotid caiernou* unui arteriovenous 
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It was decided that localization of the -ite of the fistula by angiograj by would be help 
ful Accordingly, on Nov 14, Mb, under general anesthtua, the left common carotid was 
exposed through a short transverse incision and lo ct of thorotra>t were injected into it 
while stereograms of tic skull were rapidly taken (lig 4) The roentgenograms showed 
that the opaque medium went directly into the external carotid artery, avoiding the internal 
carotid, and then into the internal maxillary artery Here abnormal arteriovenous com 
munications between tie internal n axillary artery and reins of the pterygoid plexus could 
be reen. The thocotrast could then be followed down a large vein running toward the has* 
of the neck It was interesting to note that neither the internal carotid nor the branches 
of the external carotid were ti uilwed indicating how great the urge is for Wool to rush 
toward a fistula There were no ill effects from this procedure and the wound healed per 



\ arious methods of treating (his communu ation were considered A direct attark on 
the fistula would have entailed a bloodv an 1 disfiguring procedure Inasmuch as it required 
cotij region of both common earotids to stop the murmur, it was obvious that come of the 
blood supply to the fistula was coming from the opposite side Therefore, simple iroximal 
ligation of the externa) carotid artery would have been attended by the possibility of j u 
complete obliterate tt was dei.ded to attempt to pack the artery »,ti, muscle at the site 
of the fist u i ft « n i thus directly oeefuJ* the abnormal communications (as j-erformed bv 
Urooksi* for pulsating exoihlhalmoa secondary to parotid cavernous sinus arteriovenous 
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U ojieratn o Nov I*» I'M* un W etlitr ant-tloii, n franster^e inci'ion was made 
in n normal skin fold, just Unntli tie left n in Jit Ir \fl<r tie | latv»ma was inn-ed a 
ver\ large j aUatibg external jugul ir vein was < ru uuati red (lig 5) Tin* w el was freed 
luullv lignlr 1 with medium silk, nn I transe< led, tlunl \ attuning Utter arte-.* to therarotil 
^licntli Tie eonunon, txtimil an I mttrnit raroti Is were ilentitin) anl freed from tLer 
investuunts It was note! tint tlu inlirnil jii„uUr vi id was a ierv snail almost vestigial 
tnuture Tie external rarutil artirv w is lir„tr Ilan lie inltrnal iirutil (learlj showing 
tlio ofttn doserilieil proximal lit it a turn if tl c arterv sup It in,; a fistula Tie Lrant-f e* of tl e 
external carotil inxiitai tv tlio fUlula nanilj tie sujierior tlnrvii lin n aial external max 
ill irv sti rn h It 1 1 >ni |s|i 1 1 t nptul an I j o-trru r nuni ul ir nrrt ditllh li„ate 1 witli aiel om 
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with »ilk jubl Lejond the bifurcation ind transeued bcjond the ligature- Ivo rctrogi lull, 
bleeding occurred from the o|>eii distal end \ bujonit font-ps a4s used to further advance 
the inutile toward the fistula Tlie distal enl iu' thin li„aU 1 with medium vtlk and a portion 
excised (Fig 7) Observers nottd tint the bruit was no longer audifile The wound was 
dosed with mterruj ltd eilh matures, und a surgical dreeing n 19 applied 

Tlie dill withstood the operition quite well ind was returned to ltd |Q good ton 
Oil ion The blood j revxure a few hour* tftcr the ojemtion averaged lii/IS The wuunl 
healed per primam, and there were no postoperative complication* bhe was discharged from 
the hospital on the eighth postoperative daj and has since been followed in the outpatient 
(hnic One month after the operttiou examination revealed tint the brut was not prevent 
and the child via* quite normal in ever} le-pect The blood pressure at this time was 12-1/80 
Two and one half months after oj erution a faint bruit could be heard ]Uht in front of the K£t 
ear Pressure oior the right external carotid “topped the murmur, in be ding Slat this \esvcl 
is Wow supplying a small opening not occluded bj the muscle She is not conscious of the 
murmur The stepmother states that the fluid is less nervous than preciously, and is easier 
tu in mage 
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1 The npoilul cases of congenital dMertotcnous aneurisms of the fait 
fistulas ^ an ' h "' ,h m ’ e,,0d ’ ,,lu ' t,atln S dose resemblance to acquired 
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1940, 7, M \rteri<» piious Rt lower 1‘ iU itian, ronUauou-. bruit Not treated i'oanl inudewtnlly , 
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2 V ca.se of arteriovenous meurvsm involving the internal maxillan arterv 
and veins at the ptengoid plexus is presented in which the lesion was tisualia-d 
bv thorotravt carotid artenograpliv 

The fistula was tempor«inlv obliterated bv h r ition and transection of the 
tvfemal jugular vun the external carotid irtirv and all its branches proximal 
to the fistula and bv packing the internal maxillarj arten with muscle The 
size of the heart dimtinshid after the fistula was obliterated The preoperalne 
blood pressure was 115/60 two hours after operation it was and one 

month after operation It was 124/hO Two and one half months after o] eratiun 
a faint bruit recurred due to collateral blood supplj from the ncht external 
carotid 

The left half of the nnndihle was larger than the n„ht as disclosed ly accu 
late meiMircmcnts ot rocntLenoj. ranis 
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CAROTID BODY TUJIOR IN ASSOCIATION WITH 
CAROTID SIMS STNDItOME 

Rh-OKT Ot Two C\S£2» 

Bvkton MlS\\ VIS, MB,N VSllVlU P, TfNS , V\D 

Fr vnk C Si i scut, M D , B iltiuorl, 3Ii> 

(from I hr l), t Hirlm,nl of Surp,,g I an hr bill Cmrmily School of ileiirw, 
\athulU) 

/^\H1 oI»m. nation of a ium. of carotid btxlv tumor in association with (arutid 
vy SHIMS MiidioiiiL Stimufikd an mtcrist as to tlic fiwpicncv of occurrence 
of such lasts 

In a rejiort of two lasts of tarotnl Itodv tumor in 194 >, Dickinson and 
Tiaiti® static! that almiit XI y cases ha\c now Imn reported in the literature 
Rankin and WTIIhiock 14 m 1 930 addui,; twelve casts of their own, brought the 
nilinbtr of iasn rc|>ortcd to an accurate total of 19G In a complete review of 
the English literatim, vve vide able to find reports’ * " ** of four patients ir each 
of whom there was a tumor in the neck, presume upon which caused fainting 
Kneh tumor was found in the region of tbe bifurcation of the common carotid 
artels it opciatiun and utnovid Repents* * T *® '* u ,r were found of ten 
p limits who seemed to have* had carotid Ixxlv tumors in association with earotvd 
sinus svndrome hut the reports were open to some cjuestion due to the absence of 
actual svncojie or omissions in the irticlcs of discussions of opcintive removal 
The itvuw of the foreign literature although not comiiletc disclosed two case 
ii pints’ ’’ winch were mupustionahlv cases of caiotnl bod' tumor in association 
with eat otic] sinus svndioim 


t VsL Rl ISMlTs 

Case 1 (No 1_JW5’V —It 11 M a wl We male ot Jo via*s was admitted to lie 
\ underbill Univcrsitv Hospital April Jg 1 l|J complaining of fainting and a Imop in 
the Dock for two jew prior to adnil -ion le lad 1 aJ periods of loss of consciousness, 
tic JufatioD of ohl li was from a few mends to several minutes. He noted that Ike r, P“* 
turning of tlio bead pricipitatisi tlie attacks an! that the nearing of tight collars increased 
the frequency with which ties occurred Price hog the )o-.j of lon-ciou aos' there was 
pun in the cm Murnng of v««ion sod lizzinoss Wien tlie patient was l»mg down t e 
Inltcr three awn] touts oicurre I sometiu es but tl eie was neior lu s of consciou nc»* ’ 
le uaa sitting or stun hog One vrar liefere admission he li pi irrel a lna«s m tin let 
si le of the neck an) he noted |lat prrssure upon the mu s caused the attacks There a 

Uni a slow Might incnii*em the size of tie mass oicr a period of one v car 

rmt Jhtlory — In the \anicrl ilt Uuoersits Out Patient Detriment June 8 
the | at tent was found to ha.e a l-os.t.ve Mood Wo«H‘rm»na re-a tun He lal been treated 
With I i«muth and nCoar«| 1 eDamine .. 

Uujvcol f xnmiiinlioB — Just posterior an! inferior to the an„l* of tic left mandihe 
thin was a firm nontender ma-s about 3 cm m dimeter which was moialle latcrallj 
but not vertical!* Following pressure U|*>n tie ma.w the pat.ent became , ale and lot 
consciousness the blood pressure fell and the pulse decreased n rate (Table I) 

Upon release of pressure tic patient rapidly regained consciousness with i 
ill effect 

Read at lie (netting ot the Society if inherent) Surgeons Boston Mass 


3 apparent 



MC SWAIN *ND M*F\CFR CtROTID BODY TUMOR 


223 


Table I The effects Ufov Blood Tressufe ai.dPi.lse Rate of Ppessuf Upon tjie 
Carotid Body Ti mob (Case 1) __ 

— — I BLOOD rRESSOBE t Pt LSE 


Kurin til 

Orbital pressure 
Jtijit carotid sinus j re«sure 
Left carotid sinus pressure 
During attack 

SO Seconds after release of pressure 
45 Seconds aftei release of pressure 
< 0 Seconds after release of pressure 


120/70 
120/70 
120/70 

Could not be obtained 
00/40 
100/40 
120/70 


Olf ration — Under intratracheal nitrous oside oxj gen ether anesthesia through an in 
CisiOn along the anterior border of the sternoi leidomastoid nmule the carotid sheath was 
eaiosed A hard nodular mass concealed the bifurcation of the common carotid artery 
The vagus nerve appeared at first to be incorporated in the tumor but "is successfully 
freed from it The tumor was incised in older to attempt to free 't from the internal 
and etlcr nil carotid arteries but no line of cleavage could be found Accordingly, the 
(umnion carotid arter} and the internal jugular vein were ligated and divided below the 
tumor the external and internal carotid arteries and the internal jugular vein were 
1 gate 1 And livided nboie the tumor The mass was lemoved in one hloik along with n 
jortion of tie cenii.il sympathetic chain and the sujierior laryngeal neno, to both of 
which the tumor was adherent The wound was ilostd with «ilk 

During induction of anesthesia pre«ure ujion the tumor caused temporary cessation 
of the heartbeat After anesthesia had been induced neither pressure upon the tumor 
nor upon the vagus nerve caused unj <lange in the heart rate During tho first hour of 
tie oj oration the blood pressuie ranged around 150/70, then gradual!} roso to lfe0/70, 
mth a rise in pulse rate from 10o to JGO titer the administration ol the anesthetic 
had been discontinued, the blood pres-ure fell gradually to 150/70 

rostoperatue Course — The postoperative course was uneventful except for the presence 
of hoarseness aud, on the left side, slight ptosis of the ejelid, miosis and slight decrease 
in sweating, but no demonstrable enophthalmos On tie first da} after operation the left 
retinal vessels were decreased in size hut contained blood There was no muscular weak 
ness at an} time light da>s after operation, larv ligoscopic examination showed complete 
parallels of the left vocal cord 

Pathologic Change i Cross — 'The photograph (Fig 1) shows the gross specimen 
Tlo tumor was 3 cm in diameter megular nodular, and hard The cut surface was 
white The tumor had gionn into the outer jiortiou of the wall of the carotid vessels 

Microscopic (figs 2 and 3) — The tumor <clls grew in nests and strands, surrounding 
small ) lood vessels iu man} areas home of the cells had eosinophilic cytoplasm with indistinct 
<ell 1 orders and nut lei winch were round or oval and densely basophilic Other tumor cells 
were distinctly different, their cytoplasm licing less eo-inoj hilic and tlicir nuclei Jess 
1 asopliilic The stroma was dense connective ti-wie The tumor had invaded the Bdventitia 
of the common carotid arter} The appearance w-i* that of a carotid bod} tumor or 
adenoma Although this ncoj lasin showed a characteristic of mahgnanrv in that it 
had invaded adjacent structures siwh tumors usuallv do not metastasize an I are not con 
sideml trulv malignant 

followup — There were no attacks tuJseqiHnt to oieraiion On Dec 30, 1946, two 
«nJ One half vears after operation a nontender mass 1 by 2 bv 2 cm in sire was felt 
in the region of the bifurcation of the right common carotil arter} Pressure upon this 
mass eou«ed no svmjtonis Three was no recurrence of the tumor which had been re 
moved from the left tide of the neck The patient has l-ecn advised to enter the ho»ro M ] 
fur removal of the tumor in the right tide of the neck wln.b is thou Jit to be a carotid 
bod} tumor 
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tit - Fie 3 


Fie 2 (Case 11 —The lumen of the con moi csrotid artery I* on U e left the nail t i the 
vea e) has been a* a le 1 bj the neoplasm (jt* 1 )) 

tie 3 (Case 1) — Tu or eel • of the t*o tj pe« oorinaUj preotnt In the carol 1 p<*l> 
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Case S (No 154780).— I* M B , a white woman of 23 years waa admitted to the 
Vanderbilt University Hospital, Oct 1, 1«46, complaining of a lump in the neck Eight 
years before admission, when her head was suddenly drawn backward, she fainted, she 
had a similar attack several weeks later Subsequently, on many occasions, estimated by the 
patient to be between 50 and ICO, she fainted after arising quickly or raising the head 
suddenly The periods of unconsciousness -varied from a few seconds to two minutes 
The attacks had become less severe during the three years before admission, that is, syncope 
had been replaced in most of the attacks by a feeling of faintness not followed by actual 
fainting Three years before admission she noted a definite mass m the left side of the neck 
but she had been conscious of a feeling of fullness m that region for sevcial years previously 
She had had buzzing in the left ear and frontoparietal headaches One month before ad 
mission she noted a decrease in size of the left side of the tongue Wien she first pre 
sented herself for treatment six weeks before admission she refused to permit examina 
tion of the tumor, stating that pressure would cause her to faint 

Physical Examination —posterior and inferior to the angle of the left mandible there 
was a hard, nodular, slightly tender mass, 5 cm iq diameter, which was very slightly 
movable laterally but not movable vertically Pressure upon the mass caused neither 
subjective manifestations nor change in the pulse rate There was atrophy of the muscles 
of the left side of the tongue There was slightly decreased sensitivity to light touch 
over the entire tefi side of the face, slight drooping of the left eyelid and left i-onier 
of the mouth, and slight difficulty in swallowing There were no other motor or sensory 
deviations from the normal 

Operation — Under intratracheal nitrous oxide oxygen ether anesthesia, a transverse in 
cision was made below the ramus of the left mandible and extended upward and posteriorly 
The tumor, winch was hard and surrounded by den«o fibrous tissue, was found at the 
bifurcation of the common carotid artery The mass completely encircled the carotid vessels 
and no lino of cleavage betw een tumor and artery could be established The common carotid 
artery was ligated and divided The hypoglossal nerve, which emerged from the inferior 
portion of the tumor, was divided The glossopharyngeal nerve and the superior and re- 
current laryngeal nerves were not identified The tumor was dissected free upward as 
far as possible but identification of the external and internal carotid arteries was im 
possible Clamps wero placed across tho upper tip of the tumor and the mass was removed 
The tissue included in the clamps was sutured and the wound was closed with silk 

Throughout the procedure the blood pressure rauged around 110/ GO and tho pulse 
from 90 to 100 

Postopefatne Course —On tho first day after operation the patient had difficulty in 
swallowing but no weakness of the extiemities On the second postoperative day she 0c 
v eloped right hemiplegia An electroencephalogram was done without ovencntilation The 
pattern contained a number of slow wares with a frequency as slow as tl ree or four per 
second They were more numerous on the left side in the temporal lead than elsewhere, 
although the panetal lead also hid many such slow waves Both frontal leads had some slow' 
waves but there was marked similarity in them The occipital leads also were similar and 1 ad 
fewest slaw waves Same of the slowness in the tracing could have been due to sedation but 
there was a differeme in the two Sides There was return of some motor power the next dm 
and the clinical manifestations Of hemiplegia bid cleared up completely forty eight hours 
after its onset Laryngoscope examination two weeks offer operation Oiowed complete 
paralysis of the left vocal cord 


Pathologic Changes, Cross --The tumor was 4 by 3 by 2 cm it 
grayish white on the cut surface The mass completely encircled the 
common carotid arterv and the proximal centimeter of tho externa! 
arteries The lumina of the common and external carotid arteries t 
of the intirnal carotid was occluded 


«ize, very firm and 
distal 2 cm of the 
in 1 internal carotid 
ere patent but that 


Utcroscopie (Figs. 4 to 7) — The cells grew mainly 
cular arrangement as those in Case 1, and were the same 


evt«, exhibited the same penvas 
types of cells. The stroma was 
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Ipd c HI rous t ue Tl e tumor fells extended nto the med a of tl e ommon carot d arter 
He lumen of le nte nal carot (1 artery as occluded by a tl rombus Numerous blood 
ea els and ner «s were p esent T! e m c o&cop c find ngs ere el aracte at c of carot d 
body tumor or adenoma The tumor 1 ad nvaded adjacent structu es but t was not con 
s dered to be jnal gnan 

Follow up — Jan. 31 J947 nea ly four months after operut on tl e pat ent stated tl at 
there had been no re ntrence of tumor syncope or headacf e but tl it si e st 11 hid buzz ng 
n tl e left ear Exam nat on s o el si gl t ndurat on and tenler ess n tl e region of tl e 
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Comment —The carotid smug syndrome h usually the result of a reflex 
initiated by the stimulation of a hjpnse/tvute carotid sinus Wem and Baker* 1 
described three types of this syndrome (1) The vagaf type m which there u 
Stow mg of the pulse rate or asystole with or without fall in the Wood prtssitre, 
(2) the depressor tv pc in vt hicli there is fall in the blood pressure without doffing 
of the pulse rate, and (3) the fetch. rat type in which there is diminution of the 
f erebrnl circulation without slotting of the pulse rate or fall m the blood prt$- 
Suic The mechanism of syncope in the third type ig not clear, it might 
tow c» abb be due to lo« il v»so< ousiriction of (he common or tbc internal 
carotid artery 

Two possible explanations of the spontaneous disappearance of the carotid 
sinus syndrome arc suggested First, the facte that the lumen of the left 
intern'd carotid artery of tins patient was not patent and the absence of 
pnopcrativc muscular weakness on the right side indicate that collateral cueula 
lion bad been developed The occurrence of hemiplegia on the right side fed 
lowing removal pi tbc tumor from the left side is evidence that tbe collateral 
(irciilation bad JrffM on the left .It the time the collateral circulation became 
adequate to render the central area independent of blood from the internal 
carotid artciy, the carotid sinus syndrome disappeared In order to accept this 
hypothesis one must ftrant ibc premise that the patient's carotid Sinus syndrome 
was of the cerebral bprowd that that type is due to focal vasoconstriction of the 
internal carotid artery 

The carotid sinus nerve may be connected with the trunk, inferior laryngeal 
end pharjttffcal tranches of the vagus nerve, the superior cervical sympathetic 
f'Highon, and the frunfc of the glossopharyngeal nerve, the latter being its 
principal and most constant afferent connection ” A second and more likely 
reason for the disappearance of the carotid sinus syndrome in this patient is 
that tie tumor destroyed the afferent nerve connection or connections Irom Vbc 
carotid sums, thus breaking (he reflex arc necessary to produce the carotid 
sums svndronic 

SUjIMlRV 

.V case of carotid body tumor in association with carotid sinus syndrome 
of the vagal type is presented Cure was effected by extirpation of the tumor 
With segments of the common, external, and internal carotid arteries 

1 si eond patient with carotid body tumor is described who gave a typical 
Alston of carotid sinus syndrome winch disappeared spontaneously Two possi 
hie explanations of the spontaneous disappearance of the syndrome arc guen 
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(from the DvyarU enlt of Surgery and Medicine, Dulc University S kool of Medic m) 

'"T'llll abdominal viscera receive motor innovation from the sympathetic and 
A parusvmpathttu. divisions of the autonomic nerv oils svstem The splanchnic 
mil the punni mpathetie nerves also earn visceral sensory pathwavs Somatic 
pathways overlap visceral pathways onlv at attachments to the diaphragm or to 
the peritoneum of the posterior abdominal wall or pelvis 

Effects of interrupting visceral motor innervation bj dividing splanchnic or 
vagus nerves or of interrupting sacral autonomic pathways have been ex 
tensive!} described in the literature and will not he reviewed Effects of inter 
rupting visceral sensor} pathway have been less extensive!} studied Oeea 
sionall} relief from abdominal pain after splanchnic block or splanchnicectomv 
lm been described Isolated reports have indicated that appendicitis chole- 
cystitis or peptic ulcer developing after bilateral splanchmeectonij for hvptr 
tension have caused little or no pain The concept that abdominal visceral pain 
is mediated b} sensory pathway traveling in the splanchnic nerves is generally 
accepted and ins been confirmed l>\ Ra} and Neil ! 1 

The miscellaneous studies and ojicrattoiis to he reported weie carried out 
to reinvestigate pathway for viscral pain and to determine possible utility of 
operations designed to interrupt these pathways Thcj deal with five problems 
related to abdominal visceral pain The first is the possibilitj that pathways 
transmitting pain mav travel through the vagus nerves The second concerns 
the role that vagotom} or splanchmccctomy might plaj in relieving pain or 
vomiting occurring during gastnc crises of tabes dorsalis The third is the 
effect of evtcnsivel} excising the celiac and superior mesenteric ganglia in pa 
tients with so called biliar} dyskinesia The fourth is the possibility that 
celiac and superior mesenteric ganglioneetoni} combined with subdiaphragmatic 
vagotonic might aid patients with severe unexplained abdominal pain of so-called 
functional bowel distress The fifth problem deals with eebae and superior 
mesenteric O anglionectom> for pain from chiomc panel catitis This report of 
these studies is of a pielmunar> nature since only a few patients have been 
observed a short period of time 


STIMULATION OF THE VAGUS VERVES 

The possibility that visceral pain might ho controlled by interruption of the 
vagus nerve, has been reviled since Dragstedt and Schafer' re.nlrodneed 
Read at the meeting of the Society of University Surgeons Boston Mass- Feb 


13-15 
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v agotomy as a treatment for peptic nicer With others 3 5 they demonstrated that 
intractable pain from nicer when present before operation is relieved by the 
time patients recover from anesthesia and before ulcers could heal This phe 
nomenotL has not been adequately explained by changes of gastric acidity or 
motility 6 "Moore and associates* have demonstrated that excessive distention of 
balloons in the intestinal tract produces pam after \ agotomy Our patients v. ith 
vagotomy for peptic ulcer have experienced pam from strangulation of a 
Meckel s diverticulum or from cholecystitis 3 Nevertheless the prompt relief 
from pain of ulcer after vagotomv simulates sensory denervation The following 
tests therefore were undertaken to determine whethei pam pathways might be 
present in the lower thoracic or abdominal distribution of the vagus nerves 
In two patients each main trunk of the va Q us at the level of the hiatus of 
tl e diaphragm was stimulated mechanically by pinching during transabdommal 
operation for peptic ulcer under spinal anesthesia extending up to the fourth 
thoracic dermatome Neither patient experienced pain Stimulation of each 
main trunk three inches above the diaphragm faradieallj and then by pinching 
produced pain leferred to the neck m two other patients during transthoracic 
vasotomy under spinal anesthesia extending to the third and fourth thoracic 
dermatomes The nerves were then divided Faradic stimulation of the distal 
end had no effect but similar stimulation of the proximal end produced pam 
referred to the neck Phv biologic section \ roximal to the point of electrical 
stun ibis stopped tins pain As spinal anesthesia diminished in one patient 
stimulation of the proximal end of a divided left major splanchnic nerve pro 
duccd a sensation of intense abdominal pain 

\n intact left vagus nerve was exposed in the neck of another patient using 
local anesthesia and stimulated electrically without blocking splanchnic afferents 
l y spinal anesthesia This produced pain referred to the neck and also a sensa 
tion described as sour stomach or heartburn Because of negative results 
in patients under spinal anesthesia it is assumed that this sensation was pro 
duoc» bv motoi stimulation of the stomach and thdt the resulting discomfort ms 
piotnbJy mediated by splanchnic sensory jathways 

TRAXSTHOIUCIC \AGOTQVX OR BILATERAL SI LANCII'11C£CTOH\ FOR GASTRIC CRISES 

or tabes porsaus 

Uthough the mechanism of pam during gastric crises of tabes dorsalis is not 
well established patients have been treated variously by dorsal rhizotomy, 
chordot imv vagotomy and splanchmcectomy or splanchnic block As early as 
1011 Jvnei divided both vagi in two patients without relief It is of interest 
that 1 otli subsequently required gastroenterostomy because of ‘ ill effects of pa 
mlv sis of tl c stomach Pearl* reported relief m one patient after interrupting 
sympathetic and vagal pathways traveling through the celiac ganglia by excision 
of both ganglia and removal of the adjacent periaitenal sympathetic plexus 
Our observations deal with transthoracic vagotomy in two patients and with 
miatcral splanehniceetomy in another 
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Transthoracic vagotomy was performed in two patients with tabes dorsalis 
complicated by repeated incapacitating gastric crises It was hoped that re- 
duction of peristalsis and volume of gastric secretions following \agotomy would 
reduce set ent> of attacks The first patient, a 33 y car-old man had had attacks 
of pain at approximately monthly inten ils for six y ears Vftcr vagotomy, ernes 
neurred mtfa frequency and seventy equal to that before operation. The second 
patient a man of 25 y ears, had had attacks of pam about every other month for 
five montlis After vagotomy, obstruction at the outlet of the stomach developed 
with gastric retention, and a secondary gastiocntcrostomy was necessary Crises 
recurred and became more frequent and scvcic Tour months later a bilateral 
dorsal chordotoiny was performed Alcoholism and drug addiction led to con 
fincment in a psychntiic hospital 

The third patient a 29 year old woman with gastric crises, was treated by 
bilateral thoracolumbar sympathectomy and splanehniccctomy using the pos 
tenor Smithwick approach She had had epigastric and right abdominal pam 
and vomiting almost continuously for ten montlis most of which time she was 
m the hospital Splanchnic block by procaine relieved pain during an attack. 
After right sympathectomy and sphnchmccctomy , relief from abdominal pam 
was almost complete but natisii ami vomiting continued Several months later 
left upper abdominal pain develop 1 to a decree equal to that originally present 
on the right One y ear later a left lumbodorsa! sy mpalhectomy and splanclmicec 
tomy were performed Abdominal pain was then less severe, but vomiting eon 
tinned Intractable pam then dc\ eloped in the n„ht side of the chest and neck 
and this together with lightning pains in the arms and legs led to chordotomy 
between the second and third thoracic segments During the next two and one- 
half years the patient had less vomiting and only infrequent episodes of mild 
pam 


RIGHT CELIAC VND SURLRIOR MLSLNTEJUC G CNGLIOVECTOSIY FOR 
‘ uiinnv msHisESiA'’ 

The cause of attacks of light upper quadrant pain recurring after cbole 
cystectomy is not known Snuthwick and Chapman* have employed unilateral 
or in some eases bilateral splanchnic dcnenation in about a dozen patients wit 
attacks of pain following surgery of the biliary tract and studied them before 
and after surgery by balloon distention tests A little over one-half of t e 
patients have been relieved for considerable periods of time Womack 19 posW 
latcd that pain might he associated with neuromas which he has observed about 
the bile duct after cholccy stcctomy I xploratory laparotomy is often indicatea 
in biliary dyskinesia to rule out stones in the common duct pancreatitis or 
abnormal narrowing of the opening through the ampulla of Yater Since pam 
frequently recurs after operation the possibility that relief might be obtained 


abdominal incision has ucen 

for hypertension by Cede" tcbielt remotes the ecl.ac ganglia and interrupts 
sympathetic complete” about the aorta has been adopted 
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The operation is illustrated in Fig 1 After exploration of the abdomen 
and the common duct the gastrohepatic ligament is incised medial to the portal 
\ein The stomach and the liver are then retracted to expose the aorta near 
the celiac axis Fibers of the periaortic sj mpathetic plexus are then located and 
traced to the right celiac ganglion Occasionally the splanchnic nerve itself 
can he identified as it comes through the diaphragm and traced The right celiac 
ganglion is then mobilized by traction and freed by di' lSion of its smaller 
hunches Traction on the ganglion and retraction of the celiac and superior 



mesenteric arhiy permit tracing of the larger communications to mobilize and 
excise larjing portions of tie left ccliac and the superior mesenteric ganglia 
The superior mcscntenc ganglion often can le pulled out from under the 
suj enor mesenteric aitcrj almost entire!) and excised The left celiac ganglion 
is expend dircctlj b% dissection to the left of tl e celiac aitcrj if desired 

Four patients with recurrent episodes of right upper quadrant pain of 
the so called bilian djslunesia ' type have been treated Each had had 
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choice} stectonu followed }>} recurrence of episodes of right upper quadrant 
colicky pain resembling those preceding removal of the gall bladder Although 
jaundice had not occurred, aj rap toms were severe and exploration of the common 
duct was considered advisable In each patient exploration of the abdomen 
revealed no adequate explanation for paui The common duct was explored 
and the ampulla o£ Voter u as moderate!} dilated T tubes were placed in the 
common duct In two patients these tubes were injected with saline solution 
under pressure ten di}s after operation • One patient experienced no discom 
fort with pressures as high as 230 ram water, and the other experienced only 
moderate discomfort in the left flank 

The clinical effects of operation as determined b> a short period of obserra 
tion have been variable Good results were obtained in three of the four 
patients The first was a 38 vear old woman who had had frequent attacks of 
“gall bladder colic,” occasionally with jaundice, for two vears and then 
choice} stcctoni} She was told that the gall bladder contained numerous small 
stones Fifteen davs after cholec}sttetom.v, attacks of pain without jaundice 
recurred During the next }rar the hwgiat mtenal between attacks was three 
weeks Exploration of the common duct and n Jit celiac and superior mesenteric 
gan glionec tom} were then performed and during a period of observation of six 
months there have been no further attacks 

The second patient vv as 28 } ears of age at the time of ganglionectom} Four 
}cars and four months earlier the gall bladder had been removed because of six 
months of recurring episodes of right upper quadrant pain associated with 
jaundice, chills, and fever She was told that the gall bladder did not contain 
stones After this operation she vv is well for four } cars and then severe episodes 
of right upper quadrant pain recurred Each episode lasted from ten dajs to 
two weeks and was associated with nausea hut not with jaundice After four 
months of difficult} exploration ami right celnc and mesenteric ganghoncctomv 
was performed Relief from pain followed and has continued eleven months 
Incidcntallv this patient had d}snunorrlnj before operation and now volun 
tan]} states that menstruation is painliss W’e offer no explanation of this 


statement 

The third patient was 53 vears of age at the tune of removal of the right 
celiac and the mesenteric ganglia She had had frequent attacks of right upper 
quadrant pain for twelve }cars Jaundice and fever developed and the gall 
bladder was removed one }car before ganglioncctoray She was told that there 
were no gall stonci Six weeks later pain recurred with episodes so frequent 
that the patient described “constant attacks ” During twent}-one months to* 
have elapsed since ganglionectomy she has been comfortable and regained los^ 
w eight There ha v e been tw o minor episodes of pain described as “indigestion 

which she docs not believe resemble the former pam 

The fourth patient has had little benefit She was .2 years of age and 
had had auefc. of n;ht wr 1”*“* I“» 

C l, ,11, „r feer during four ,ears precede ganshoncelomy 1 „all bladder 

.7: B wnia ^ or the n,„.rh„IU.gy 

Ot the esll bladder 
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containing stones had been removed after the first year of difficulty Pam 
recurred within two weeks and persisted Exploration and right celiac and 
mesenteric ganglionectomj were performed Soon afterward attacks were less 
frequent and painful but nine months after operation they were again frequent 
and severe This patient suffers fiom an anxiety neurosis and is now again in 
bed much of the time with the sick spells 

An additional patient was treated by dividing only the mam trunk of the 
light splanchnic nerve beneath the diaphragm He had had intermittent pain 
for eighteen years Cholecystectomy had been performed fifteen years before 
this operation and drainage of the common duct twelve years later Severe 
attacks of pain continued No explanation of the attacks was found during 
exploration of the common duct Exposure was difficult due to obesity and 
fault} spinal anesthetic and consequently the n„ht main trunk of the 
splanchnic nerve "as divided without removing the ganglia \ttacks of pain 
similar to those hefoic opeiation oecuned two months later and have continued 

&UBDIAPIIRAGMATIC VAGOTOMY ASP CELIAC GANGLIOVECTOMY FOR SI V ERL 
UNEXPLAINED ABDOMINAL PAIV 

Two patients with severe unexplained abdominal pain were treated by 
both celiac ganglionectomv and subdiaphragmatic vagotomy The first patient 
was 34 >cars of age and had gradually developed dull gnawing epigastric 
distress often associated with nausea and vomiting This more or less con 
tinuous complaint led to admission to five different hospitals and a diagnosis in 
each of functional bowel distress On admission no definite abnormality 
could be discovered by detailed clinical and laboratory examination FIuo 
roscopy revealed an increase in the peristaltic activity of the stomach and also 
occasionally leursc peristalsis of the duodenum bounds of accentuated in 
tcstinal mov enunt were evident by auscultation at all times Neuropsycluatric 
consultation confirmed the imptession that svmptoms were related in put to 
emotional pioblcms Tlit patient had occasionally received morphine for pain 
Nevertheless because of the seriousness of the condition cxplontoiy lapaiotomy 
w is (onsi lorn! advisable 

Optration w is carried out under spinal anesthetic thlough a light trans 
verst incision Lxplorxtun of the entire abdomen levealed no pathology The 
t'tdit < tluc and a major poition of the supenor mesenteric ganglia were rc 
moved Tins produced no visible change of peristalsis The vagus nerves and 
thur hr nidus were exposed at the hiatus of the diaphragm and excised Pol 
1 iwing tins junstukis of the stomach ceased and the organ assumed a globular 
slmje but did not dilati \ctive peristalsis was evident in the duodenum and 
in the small intestine and colon 

Since operation epigastric pain and nausea have not recurred during a 
period of observation of seven months. This patient was readmitted however, 
twenty davs after operation because of difficulty in swallowing as a result of 
food lodging in the lower esophagus Banum swallow revealed no evidence of 
oKstnicli n TIum. symptoms sulfided after several davs and have not recurred 
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The patient was again admitted one month later because of emotional instability 
diagnosed as "simple adult maladjustment ’* She had been demanding mor 
plane After two weeks on tin psjclaatne sen ice she returned home and 
has since returned to work, without medication, relived of all former complaints 
It is of interest that cxaggeiated peristaltic sounds are still audible and that 
ttansit time through the small intestine is rapid as judged by roentgenograms 
ta cn after ingestion of banum Also, acidity of fasting gastric secretions has 
not been reduced and insulin hjpogljeeinia effected an increase of free acid 
to SO clinical units 

The second patient with scveie unexplained abdominal pain was 30 years 
of age at the time of vagotomy and ganglionectomy Epigastric pain had 
occurred in progressively more frequent and severe attacks during three years 
and had been continuous foi v\ mouths Aatisea or \omitiag had not occurred. 
Sounds of intestinal movement wcil exaggerated The fluoioacopist rcpoited 
spasm of the second portion of the duodenum Otherwise detailed exanuna 
tion revealed no definite abnormality Exploration was considered advisable 
U operation there was no evidence of disease and right celiac and mesenteric 
ganghoncclom) and vagotomy was performed Relief from pain followed and 
has persisted six months Theio was niaiked reduction of free acid in the 
secretions of the fasting stomach Also there was no elevation of free acid after 
msultu hypoglycemia or caffeine test meal Fluoroscopic examination revealed 
sluggish gastric peristalsis with retention of 95 per cent of the barium alter 
six hours This patient has returned to heavy manual labor and is well satisfied 
except for the occasional oceuiruice of malodorous regurgitation of gas and a 
sensation of fullness of the stomach after eating large meals 

CEEUC OAMHJONECTOSTV FOR CHRONIC? PANCREATITIS 
A\ hippie” lias recently reviewed the surgical treatment of pancieatitic fibro 
sis associated with calcareous deposits and emphasized the seriousness of chronic 
intractable abdominal pain This disease is ordinarily treated by subtotal to 
total pancreatectomy Theic is a possibility that pain may be relieved by dm 
sion of the splanchnic nerves Smithuich 1 * described relief from pain in one 
patient after light thoracolumbar splanchmeectomy It is of interest that 
Marion, 1 * Reyes” and others have described relief from pain of acute pan 
crcatitis by splanchnic block using novocain Our observations are hmited to 
one patient He vv as 33 y cars of age at the time of operation and for four years 
had had reeuricnt episodes of severe pain refened to the back and the epigastric 
icgion During this tune he had received hvpodermic injections and had fre 
fluently taken alcohol The last attack had continued seven weeks He ira* 
formerly obese and had lost J28 pounds At the time of operation he weighed 
139 pounds X ray examination revealed patchy areas of calcification through 
out the pancreas The pancreas observed during operation was enormously 
enlarged and veins in the transverse mesocolon and about the pancreas were 
dilated and tortuous There were also numerous adhesions Pancreatectomy 
was not considered feasible Removal of both celiac ganglia and of the superior 
mesenteric ganglion was performed 
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Following operation p<un was relieved for the months During the next 
six months however, four episodes of severe bad. pam occurred, each requir 
mg hospitalization The patient has arthritis of the thoracic and lumbar spine, 
but during the last attack pain was also referred to the epigastrium 

discussion 

The miscellaneous studies and the operations described m tins piehmuiary 
report were undertaken to mm estimate pathways for abdominal visceral pam 
and to determine whether operations designed to interrupt these pathways 
might have clinical value 

Evidence obtained by stimulation of the vagus nerves supports the con 
cept that abdominal visceral pain is transmitted bj sensory a/Tcrenis tlnough the 
splanchnic nerves and not through the vagus ner\cs 

Transthoracic vagotomy m two patients sti/Fcmig with gastric crises of 
tabes dorsalis has not relie\cd pain has led to gastric retention and therefore, 
seems contraindicated in this condition Bilateral sjdanchmcectomj ga\e some 
relief from pain of gastric crises in one patient but recurrence of pain else 
where subsequently led to chordotomj It, therefore seems probable that 
although splanchnic block b\ novocain maj gne temporary relief during attacks 
splanchnicectomy may be less advisable than chordotomj 

Bight celiac and partial left celiac and superior mesenteric ganglionectomy 
have been emplojcd during exploratorj laparotomj in four patients suffering 
from so-called biliary djskmesia Three patients have been relieved of 
pam This operation is not associated with Serious disturbances of gastro 
intestinal function and may be of value when exploration lias been performed 
without finding a stone m the common duct or other cause for pain 

Cehac ganglionectomj and subdiap]jragm^t, c vagotomy were both per 
formed in two patients with severe unexplained abdominal pam the cause of 
which was not found at operation Although both patients bad relief from 
pam, symptoms of gastnc retention occurred it seems probable, therefore 
that ganglionectomj without vagotomy might be a better procedure Ganglion 
cctomy has partially relieved pam from chronic or recurnng pancreatitis 
in one patient after laparotomy had demonstrated contraindications to pan 
createctomy 

It is recognized that pain is a subjective observation and that controls have 
not been possible to determine whether psjchotherapeutic suggestion has plajed 
a role m the relief of pain described It is also recognized that observations 
have been limited to a few patients observed only a short period of time 
Nevertheless since patients occasionally present problems of chronu. abdominal 
pam sufficiently serious to warrant exploratory laparotomy and since operation 
does not alwajs reveal the cause of pam, it i$ possible that subtotal to total 
excision of the celiac ganglia and of the superior mesenteric ganglion might 
be utilized as a supplement to exploration for relief from pain m these rndi 
viduals It is recommended that this operation be cmploj ed only after careful 
medical and psjciuatnc investigation and management have been undertaken 
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The patient wag again admitted om. month later because of emotional instability 
lagnosed as simple adult maladjustment ” She had been demandm g mor 
p line After two weeks on the psychiatnc service she returned home and 
has since returned to work, without medication, relieved of all former complaints 
It is of interest that exaggerated puistaltic sounds are still audible and that 
transit time through the small intestine is rapid as judged by roentgenograms 
taken after ingestion of barium Also, acidity of fasting gastnc secretions has 
not been reduced and insulin hypoglvttmia effected an increase of free and 
to feO clinical units 

The second patient with seicre unexplained abdominal pain was 30 years 
of age at the tune of vagotomy and ganglionectomy Epigastric pain had 
occurred in piogrcssivcly more frequent and seieie attacks during three years 
and had been continuous for six months Nausea or vomiting had not occurred 
Sounds of intestinal movement vicic exaggerated The fluoroacopist reported 
spasm of the second portion of the duodenum Otherwise detailed cxaraina 
turn revealed no definite abnormality Exploration was considered advisable 
At opciation there was no evidence of disease and right echac and mesenteric 
janghonectom) and 1 agotomy was perfouned It chef from pam followed and 
has persisted six months Thcic was marked reduction of free acid m the 
secretions of the fasting stomach Also there was no elevation of free acid after 
insulin li}po 0 l}cemia or ca/Tcinc test meal Fluoioscopic examination rei csled 
sluggish gastnc peristalsis with retention of 95 per cent of the barium after 
six hours This patient has returned to heavy manual labor and is well satisfied 
except for the occasional oceuncncc of malodorous lcgurgitation of gas and a 
sensation of fullness of the stomach after eating large meals 


cfxnc cvxcLioxECTovn } on cujjomc rvsmnAnns 
Whipple’* has recently rev tewed the surgical treatment of pancrcatitic fibro- 
sis associated with calcareous deposits and emphasized the senousness of chronic 
intractable abdominal pam This disease is ordinarily treated by subtotal to 
total panel catictomy There is a possibility that pam may be relieved by dm 
sion of the splanchnic nerves bmithvvick” described relief from pam in one 
patient after right thoracolumbar spfancfmicectomy It is of interest that 
Marion,** Reyes 1 ’ and othcis have described relief from pam of acute pan 
creatitis by splanchnic block using novocain Our observations are limited to 
one patient He was 33 y ears of a-,e at the time of operation and for four years 
bad had recurrent episodes of severe pain referred to the back and the epigastric 
U"ion Durm- this time ho bid received hypodeimic injections and had fre 
< pi tally taken alcohol The last attack had continued seven weeks He was 
formerly obese and had lost 128 pounds At the time of operation he weighed 
139 pounds \ ray examination revealed patchy areas of calcification through 
out tLc pancreas The pancreas oWed daring operation was enormously 
enlarged and ions in the transicrse mesocolon and about the pancreas were 
dilated md toituous There Here also numeions adhesions Pancreatectomy 
na, not considered feasible Removal of both celiac ganglia and of the superior 
mesenteric ganglion was performed 



VAGOTOMY FOB PEPTIC ULCER 
Experimental and Clinic vl Studies, 

Henry N Harking M D and Donald H Hooker M D Baltimohi Mi* 
(From the Department of Surgery the Johns Hopk ns Unnersity and the 
tohns Bojl ns Mosp tal) 

T ILL operation of vagotomy for peptic ulcer has been widely used since its 
revival by Dragstedt and Owens in 1943 The modern procedure differs from 
most of its predecessors m that it is undoubtedly more complete and is performed 
onb near the level of the diaphragm The nerves ma> 1 e sectioned just Move 
the diaphragm (transthoracic approach) or just below it (ti'uvxahdoiuuial ap 
proacb) Others workers who base contributed to the leccnt stud) of this 
procedure include Weinstein Colp Hollander and Jcnutin (1944) Moore 
Chapman Schulz and Jones (194G) Ruffin Grun&on and Smith (1946) Brad 
le> Small Wilson and Walters (1947) and Miller and Davis (1947) It is felt 
that because of the current interest in the subject the icport of am studies 
cither clinical or espcnmental is appropriate at the piescut tine 


EXPERIMENTAL Sri DIES 


In our laboratorj five typos of experiment were i erformed Three of these 
showed no effect of the test procedure on the incidence of lust amine provoked 
ulcer in the guinea pig These negative experiments included transabdominal 
vogotomj aqueous benadrvl solution bv mouth benadrjl in 1 ecswax subcu 
taneously 

The histamine ulcus wen produced bj the standaid method of 1 arco Code 
Walpole and Wangensteen (1941) using a histamine mineral oil beeswax mix 
ture None of the three methods previously listed prev ented „astnc ulceration 
in tlic guinea pigs However the possibility lemams that if the doses of hista 
mine were reduced to a level that would barely produce uleention in the eon 
trols vagotomy or benadrjl might then have prevented or reduced the incidence 
of ulceration We used full doses of 1 istaniine in beeswax and found no effect 
Since starting these expel nnents Fnesen Baronofskj and W angenstccn (1946) 
reported tint benadrjl in beeswax fails to prevent histamine provoked ulcers 
in dogs 

The other two tjpes of exj enment which gave moie positive resuIJs are as 
follows 

The Fffcct of ^ agotomy on the Deiclopment of Jejunal Ulcers i» the Mann 
W ilhamson Dog •—Beaver and "Mann (1931) reported that three control Mann 
Williamson dogs developed ulcer (100 per cent) whereas of three such dogs 
with su pplemental transthoracic va^otomv onlj two developed ulcer (67 per 


nectins of Ue Soctrtj of University Sure 


Boston Mug, Feb 13 1, 


i«!g» the hrip of x 


« of experiments 


Crandall Alford Jr Xtr John Callender 
sir James M tchener and Dr H William 


239 



218 


SLRGfcHY 


n” a d vt' in u f,:?‘ 1,C '“ ,0n : f0r " Pl0r ‘ ,, '’ r ’ laI ' ar ° ,om) GansWtom? 

.Jud S 1>am Ir ° m d “™ ,bt 


CONCI L->tO\S 


1 Prclirainarj obscnationi suggest that c.cision „£ the right celiac "an 
61, on and of part or all of the left ciliac and tin. , apm „ mesMten c ga a„ta 

ill significant!. mtirnipt pan, imthnaja from the abdomen and can be used as 
an adjunct to crplorato.j laparolomj for relief fiom chronic nam arising 
from the abdominal \iM.ira 

2 Vagotomj should not be implojed for gastric crises of tabes dorsalis 
and probably should not be used at the time of ganglionectomj for liberal pam. 
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HARKIN-3 A I'D HOOKER VAGOTOMY I OR TEPTIC ULCLR 

fifteen hours of pyloric ligation, rats which have been previously starved regu 
l ar ly develop multiple hemorrhagic ulcerations of the gastric rumen In some 
instances, ulcere of the fundus are aUo observed To our knowledge, the effect 
of •vagotomy on. the development of such ulcere has not been previously re 
ported 

Technique — Litterjnatc albino rats of the Sprague Pawley strain weighing 
about 200 grams weie starved for seventy two hours, but were allowed water ad 
libitum up to the time of pylonc ligation During the entire experiment the 
animals were kept in cages with wide mesh line bottoms to prevent eating of 
excreta 

The operative procedure was performed under mtraperitoueal pentothal 
anesthesia supplemented bj a small amount of ether by inhalation "With aseptic 
precautions the stomach was exposed through a short v erticul epigastric incision 
and the pylorus was snugly ligated with a double ligature of silk in all animals 
In tho vagotomtzed half of the series the vagus nerves were ligated infra 
diaphragmaticallj uheielheylaj in proxiimtj to the esophagus This was done 
by the method similar to that which one of us (II N II ) learned m the labora 
tory of Dr C Ileymans in Ghent for another purpose Heynians’ technique of 
ligating the nerves to the carotid sinus was to put the liglture under the carotid 
arteries and then to ligate everything else In the present experiments, the 
ligature was put under the carefully fieed esophagus and then all contiguous 
fibers except the esophagus were tied In the control rats the esophagus Was 
carefully freed from the surrounding nerves exactly as for vagotomy, except 
that nothing was tied The abdominal wound was then resutured and the 
animals were returned to their cages They were then cither sacrificed with ether 
at the end of about twenty four hours or kept alive as long as possible (with 
almost daily injections of JO to 35 ec of glucose sal me solution} to determine 
the length of survival 

hunt}/ four hour results All of the seventeen rats m the control senes 
had ulcers of the gastric rumen and seven of them had, in addition, ulcers of 
the fundus of the stomach As seen in Table III, there were 316 small ulcers and 
37 large ulcers (that is larger than 4 ram w their greatest diameter) There Was 
an average of twentj two ulcers of the rumen in each rat One animal had i 
perforated ulcer at the time of death thirty one hours after operation His 


Tadi-e III The Effect of Vagotomv on Ulcer Development m the Bat s Gastric 
ltUMEN AFTER lULORlc LIGATION (TWE N tt fOLR BOOR TESOLTSl 
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Table I The Ffflct of Transthoracic \ acotomt on Ulceb Developiiext in the 
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tentatively that the vagotomies performed with shunts or gastric resections have, 
on the whole, done better than when no complementary procedure was per 
formed The v agotomies with gastric resection have differed little from the 
postoperative course of a similar group of gastne resections alone (Grose and 
Johns) A eaieful follow up stud) has been made and is still m progress concern 
ing the entire series On the basis of this stud) a few preliminary obser\ations 
can be made 

Of the total thirty six cases, twenty eight patients ha\ c been seen in the out 
patient department within the past two months A postoperatne insulin test b) 
the method of Hollander (1946) has been done on seventeen patients with 
fourteen nonreactive findings and three reactive tests Of the thiee reactive 
cases two patients have been reoperated upon with positive findings of remain 
ing or recurrent ulcer One transthoracic patient had a reactive (positive) 
insulin test, but is doing as well symptomatically as an) patient m the entnc 
series 

The symptomatic results of the operation are 

(1) Marked relief of pain 

(2) Relative diarrhea 

(3) Delay ed gastric empty ing time 

The relief of pain has been an almost constant finding and occurs quite 
promptly The patients are, on the whole, very grateful for this relief and con 
sider its benefits as greater than the disadvantages of some of the other maltovvard 
symptomatic effects The relative diarrhea has been noted in about four fifths 
of the eases Since some patients were constipated before operation, it may 
manifest itself in these cases by a restoration of normal bowel habits, whereas in 
those patients who were normal in this regard before operation, a true and 
oceasionalh troublesome diarrhea develops In general, this sjmptom improves 
as the time since operation grows greater 

Delaved gastric emptying time has been noted in man) cases Urecholme 
has been tried in three eases and has given some relief Some patients have a 
symptomless gastric distention whereas others vonnt frequently Again, this 
sv mptom abates in the late postoperatn e period 

I our eases in the series of thirt) six can already be classed as clinical 
failures As previously stated, if the insulin test is an accurate index of the 
eompkteness of vagotomv in two of these patients the vagotomy was. not com 
plete and the failure cannot ho blamed on the pioeeduie The foui cases are 
leported here 

Case 1 — 1 man aged 31 year? had continued pa n despite a transthoracic vagotomy 
on Aug 13 1946 One insulin test showed a nonreactive state while the second was positive 
or equivocal. An active duodenal nicer was found at the second operation -ind a gastne 



tologicallv, the ulcers were deep, some involved most of the la j ere of the stomach 
wall, and them was an associated extensive edema On the other hand, in the 
fifteen la^otoniizcJ rats there were no ulcers of the rumen or f undos and there 
was no edema of the stomach wall demonstrable on microscopic examination. 

The control animals had an average of 14 c c of fluid in the stomach while 
the i agotomizcd rats avenged 7 ec In (]io contiol senes the gastric fluid was 
moTC aeul than m the vagotonuzed amiinls (ficc acid 17 and 7 units respef 
tisely , total and SI and 56 units) * 

IU suits of sun uni experiments Six nts with p\ lone ligation sunned an 
average of forts six hours, wlimas soon rats with pc lone ligation plus sup- 
plcnicntarj nifradiaphragnntie vagotomv sunned an average of nmctv seufl 
hours 

Comment — Irrespective of whether the lesions produced Lj pvlonc ligation 
are ulcers or deep hemorrhagic i rosions, at least the\ arc presented In vagotomc 
during; the tvvcntv four hour tunc limit under discusMon Neither diminished 
acidit} nor decrease in the col nine of gastric contents is the onlv factor which 
will explain the beneficial cflect of vagutomv Certain control rats developed 
ulcers despite a lower audit} or a lower volume of gastric contents than was 
observed in certain vagotomized rits none of which had ulcerations 


HtELIMIN vnv CLINIC U, OBSERV VTlONS I 
Vngotomv of the modem complete tv pc was done for jieptw ulcer m the 
Johns Hopkins Hospital m onl} two instances before Maj 14 1046 Both of 
these prcliminarv operations in 194*5 were performed through the right side of 
the chest, and were accompanied bv bilateral splanchmcectomj* Both patients 
had a recurrence or a development of a new peptic ulcer 

On Alas 14, 1046 Shumachcr did the first of the new senes of vagotomies 
for peptic ulcer and up to Feb 1 1047 o total of tlnrt} -six operations had been 
performed including the two done in 104o Is seen from Table IV the eases 
fall into several groups as far as the tvi>c of operation is concerned so that it » 
difficult to compan the results of the different pioccdures It can he said ver> 


T*bie l\ Clinical V vootouies— Thieiv mx cases (seven peitatc Twenty \ 
vi \r» Lasfs) 


° Tcanaalxlonunal 4 

Transthoracic 11 , 

Tran=»b<loBUnal vagotomy plus slmixV 
Gastroenterostomy 6 
Pyloroplastv 2 

Vasotomy plus gastric rejection 

Trausalslonuual 11 , 

transtUorarre 

airCcItHCv (i° J — 
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Cases 2 asd 3 — Two jaticaU with coincident splanchmeeetoiny both had secondary 
resections In one instance a large gastne ulcer wos found at the secondary operation. TVe 
insulin teat Has reactive in ono case and was not done in the other 

Case 4 J II, a 59 year old man, a clerk, had severe postprandial pain for two 
months. Roentgen examination revealed a penetrating ulcer of the lesser curvature of the 
stomach 

Ftrtt Jd misnon —At laparotomy on July 1, 1946, an anterior gastne ulcer nudway up 
the lesser curvature was biopsicd Chrome inflammatory tissue was the only finding and there 
was no sign of malignancy An abdominal vagotomy was dune and the ends of the nerves 
were sutured to the diaphragm The patient was discharged on July 18, 1946, with no 
symptoms, although roentgen examination showed definite gastric retention. 

JntcriaL-— ' The patient developed diarrhea, a noso of fullness, and vomiting, but had 
absolutely none of the old ulcer pain and he gamed nine pounds m weight Roentgen 
examination showed a twenty four hour retention and gastroscopy showed a fifteen hour reten 
tion An insulin test done on Sept 13, 191G (with a hypoglycemia of 22), showed no free 
acid (negative nonrcactnc) 

Suomi Ad musion —After three days of constant suction, a laparotomy was performed 
on Feb C, 1947 The stomach was found to bo small, the gastric ulcer was healed leaving 
only a small scar, and Ore pylorus easily admitted the tip of an index linger A gastro- 
enterostomy was performed 

Comment — This case is of especial interest since it shows that the gastne 
distention and delayed emptying time following vagotomy can occur independ 
uitly of true cicatricial pyloric obstruction 


SUMMARY 

1 In a ‘■ones of thirteen control Mann Willnmson dofs, the incidence of 
jejunal uloei was 85 per cent 111 a senes of nine Mann Williamson dogs with 
transthoracic vagotomy, only one (11 per cent) developed jejunal ulcer 

2 Pyloric ligation induced ukcis of the gastne rumen of lats developing 
within twenty four hours wcic picvented by transabdommal vagotomy (contio 
senes 34G ulcers ill 17 rats, vagotomized senes 0 ulcers in 15 rats) 

3 The duration of life of pylorus ligated lats was lengthened by vagotomy 
(control scries forty sin. hours, vagotomized senes ninety seven hours) 

4 Neither the decrease in volume nor in acidity of the gastne fluid after 
vagotomy cntncly explains the lack of ulceration in these rats 

5 In a senes of thirty sa cluneal vagotomies, thirty four of which have 

been performed during the past nine months, there have been four failures o 
the operation (11 per cent) . 

G The triad of symptom changes produced by the procedure in clinical 
cases includes relief of pain, lelatnc diairhea and delayed gastne emptying 
The gastne distent.on occurred in one case entirely mdepeadently of any pos 
sible pyloric scarring or stenosis 
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effectively shown that such is not the case It is intended to emphasize that 
i» dealing with an entirely male population one should expect to see 60 pel 
cent more peptic ulcers than one encounters in a hospital population which 
is of the same magnitude but made up half of men and half of women 

The revival, improvement, and practical application by Dragstedt 1S and 
later bj Moore and associates 36 of the operation of vagectomy first practiced for 
gastroduodenal disorders by Exner and Schwaramann in 1915, 10 Bireher in 
1920, 7 Lataijet in 1921 30 McCrea m 1925 , 31 Hugbsou in 1930 36 Pien m 
1932 33 and by Weinstein and co workers in 1944 42 has offered new hope in 
decreasing this large amount of disability It is the purpose of tins paper to 
report our experiences with the results of the operation as applied to fifteen 
patients suffering from duodenal or stomal ulcer 

belccHon of Cases — Table I shows the total surgical statistics relative to 
peptic ulcer for the six months July to December 1946 during which most 
of these operations were performed It can be seen that more than one half 
the patients with duodenal ulcers operated upon during this period were sub 
jected to vagectomy Basing our criteria for operation largely on the reiom 
meudations of Dragstedt and of Moore and associates it was initially decided 
that wc should accept for surgery only those patients who were young un 
controlled on medical therapy who had a high degree of stress sensitivity a 
gastric secretion high in and with a copious amount of night secretion and who 
presented no cicatricial py lone obstruction Made enthusiastic by the ability 
of this procedure to heal ulcers in our first few cases we shortly expanded the 
indications tor vagectomy to include other patients who needed surgery for 
duodenal ulcer 


Table I SurGfirY for Peptic Ulcer July 1 1940 to Dec 31 1946 at the 
Veterans Administration Hospital West Roxbury Mass 


DUODENAL 

ULCER 

STOMAL 

ULCER 

GASTRIC 

ULCER TOTAL 

Subtotal gastrectomy i 

9 

1 

1 

4 

6 14 

13 

1 

) 

Total peptic ulcers discharged 


91 

In order to adopt a consistent policy in our first cases we have considered 


the following as contraindications for inclusion m this series (1) Recent 
massne hemorrhage in patients over 45 years or active bleeding at the time 
of surgerv at any age (2) diagnostic uncertainties produced by conflicting 
xrajs such as whether the ulcer was ou the gastric or duodenal side unusual 
duodenal deformities or occasionally whether an ulcer was present at all (3) 
obviouslv poor mechanical situations resulting from ill advised previous surgery 
such as a high anterior gastroenterostomy and (4) pyloric obstruction 
Under these criteria therefore there may be included for vagectomy some of 
those mtnctable cases in the middle aged group without copious night secretion 
and others with complicating factors such as chronic alcoholism, Buerger’s 



experiences \\ itu vasectomy for peptic ulcer 

Wmt Retort op av UssLtcE,.3fTj[, Case 


Hicuakd^Y uarns, 3Z2>, W/^r ffovsLm, Mass. 

* the r t Urw Jdw.nwlrotio* JI«v Jtoftarft Jte*,, Qn< j « 6 Rfariwkl of 
burger#, Uarrard Alcjical School, Boston, Has! ) 


A - mNG dott °^ in f,le Department of Medicine and Surgery of the Veterans 
Administration ther« is aij impression that the incidence of peptic ulcer in 
veterans hospital* is high This impression is home out by the fact that the per 
rentage of patient, «tth peptic nicer distlmrged from the West R<abwy 
\ cteiang Hospital during the first three jura of its> activity was 6 7 per cent, 
a figure cotugclettibly JwgJ'iy than the. percentage incidence of the same con 
ditioii among admission* to endian hospitals The highest figure that can be 
found in the literature for the incidence of peptic ulcer among admissions 
to a c Milan hospital is that of 4 tier cent as reported by Emery ,r for the Peter 
Bent linghtuu Hospital Host other rei»orted figures are much lower for 
example, that of Kautor* who cited 0 77 per cent for Bellevue Hospital for 
the year 1*MI 

Although there are man) possible explanations as to win Hie Veterans 
Administration should see and treat a .targe number of these patients, the most 
urgent utte n, the fact that the patients arc predominantly male Clinical 
statistics show that the frerpnney of peptu ulcers among men is four to fist 
fold that nt women '*■ " A search for other reports which emanate from hov 
pitah having essentially a male population brings to light that of Chamberlin 11 
who gave a figure of approximately 2 79 per cent as the incidence of ulcer in 
3 large army general hospital in the United btairs m war time The logical 
ccp/anation as to why the incidence in Cbambeilm’s male population should 
he lower than m ours is that the average age of a group of patients in an arm' 
hospital m war time is, by definition of the word veteran younger than 
that in a veterans hospital Emery and Monroe" have stated that the average 
a%e at onset of peptic ulcer is do \ears That the average age of a hospital 
population can on this basis alter the incidence figures is shown by the fart that 
the percentage of peptic ulcer among our patients in the fits'- two and one 
half years of ting survey was 7 4 per cent (624 ulcers in 8148 hospital 
discharges) During this time au average of 381^ per cent of the hospital 
population was made up of veteraus of World War IX For the last sis 
months of the three-year period, when tins figure rose to o7 0 per cent, the 
of ulcer fell to 4 t pei cent (91 ulcers m 2,221 hospital discharges) 
These considerations are not meant to infer that the incidence of ulcer 
is higher anions soldiers than among civilians Halsted'» and Tidv" hare 
Sfe ncal Dirpclor E>epartmi‘nt ot >Ie«i<-lne anA 
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disease and psy ehoneurosis Such patients fall in the group so well described 
bj Allen/ who said, * Some of them maj be aided by the psychiatrist, while 
others are actually not willing to help themselves or do not possess the intellect 
to carry on their job and take care of their malady ’* 

For purposes of study we hate arbitrarily placed our patients in three 
groups Tile first two groups were from the reports of others considered to 
be favorable, Group I being the young patients with hypersecretion, Group II 
being the patients with stomal ulcer following an earlier gastrogejunal anasto- 
mosis Group III is the theoretically less favorable group mentioned previously 
Although two patients in addition to these fifteen underwent vageotomy, they 
had a simultaneous gastroenterostomy for pylonc obstruction and, therefore, 
ire not included m the scries From fear of mistaking a carcinoma for an niter 
no patient with a gastric ulcer was operated upon by vageetomy with the ex 
(.option of one who had a stomal ulcer which appealed to be slightly on the 
gastric side of Ibe stoma This had nearly healed on medical treatment before 
the vageetomy was performed 

Technique of Operation - — The transthoracic route was used in all but one 
ease Jfuorc a modification of Dragstcdt’s’ 1 technique was employed The 
ib'Ji 'ix was entered through the periosteal bed of the eighth nb the mediasti 
Hutu opened and through the esophageal hiatus of the diaphragm both vagi 
were divided at a point 2 cm below the cardiac orifice of the stomach Thev 
were mobilized up to a point more than halfway between the diaphragm anil 
the lung roof a 2 cm segment of each nerve was icsccted and the proximal cut 
ends were incarcerated together ui a silk cylinder which was sutured mtrapleu 
rally with the ends pointing upward Kemspection of the esophagus was then 
perfoimed to make certain that a a cm circumferential segment just above the 
diaphragm was completeh free of additional longitudinal nerve filaments of 
wluoh there were often thice or four Transdiaphragmatic invasion of the 
peritoneal cavity as advocated by Moore was abandoned after the first two 
cases since it did not seem to afford anv additional necessa/y exposure Lwal 
procaine was used in the region of the nerves before mobilization in most cases- 

In one patient of this group and in two additional patients who because of 
associated procedures were not included the transabdommal route was us 
In these three the technique of Dragsiedt was used with the addition that m 
two of them the nerve ends were incarcerated in a silk cylinder as in the tram 


thoracic operation 

Early CmnphcatwM — There was one patient who developed minor atelec 
teas One patient developed contralateral pneumothorai and mediastinal 
emphysema Ten had a eonsiderable amount of postoperative hyperpyrema 
amounting to 101" to 102’ P for three or four days Most had annoying post 
operative ehest pain One developed subdeltoid lurs.tis. Three pate* d* 
vetopeci symptomatic postoperative gastne retention Two of these consisted of 

m' thTs'JS developed periarteritis nodosa in the early postoperattve course 
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Table IV Compujsoe or Twelve uouk >igHt Secretion Betoee Vagectomy With That 
in the Later Postoperative Period (Over Two Months) in Five Patients 
Follow in o Vagectomy* 



•In no case was a gastrojejunostomy present 


Iabil V Comparison op Titratable Free acidity Before Vagectomy "With That in the 
Early l>osTor£j,aTJvr Period (Under Fourteen Days) After Vagectomy in 
Thirteen Patients 



Tabie Vi CourArisov of the Fasting Free Acidity in the Gastric Juice Beioie 
Vagectomy With that in the Liter Postoperative Period (Over Two Months) 
in Fivp Patients Following Vagectomy* 



The character of the gastric residual was of interest On aspirating the 
stomach m the morning following an overnight fast characteristically there 
were collected 100 to 200 c c of residual fluid containing a suspension of partic- 
ulate matter, vegetable fibers fruit husks aud other solids which could he recog- 
nized as materul ingested a> long as three days before 

Information with jegard to the motility of the stomach was derived wholly 
from xray observation of the barium meal In the fasting stomach a fluid 
level was often seen by fluoroscopy As a rule the initial barium left the stem 
ach within loss than two minutes but the stomach did not empty completely 
for twenty four hours (Fig 1) Peristalsis seemed active, occasionally not so 
much as m the normal hut was never completely absent • 


*eVr>oeUeUK« 


stance ot »r Egon VVl 


‘ho Performed the X ray 





2oO 


Surgery 


and died o£ that disease. nine months after vagectoui} No etiological relation 
slup between the uleer or the operation and the fatal disease could be esta! 
hshe<l either clinically or at post mortem examination 

Result* of Operation —Results of the operation are shown in Table II All 
but three ot the fourteen patients who has e been recently examined after J»ar 
mg recovered from th«, complications just described are clinically veil one to 
eight months postoperative!} One of these is the patient who developed a flaie- 
up of the duodenal ulcer and two additional gastric ulcers He came to gastn 
resection seven weeks after va„ectom} The postoperative course following this 
was uneventful The other two patients are suffering from gastric retention 
manifested bj vomitm a onto or twice a week six m iitbs after vagectornj The) 
have been advised to undcr o 0 „ lstroentirustoni} and will do so as soon as t!«y 
van take tune off from their work 

Postoperative x raj examinations both within ten days and m certain cases 
four to five months postoperative!} have shown, with two exceptions no niter 
inters remaining The defonmt} of a ditoduial cap ’ does not disappear 
ill the stomal ulteis have healed The two exceptions are the patient who came 
to gastric resection and another whose ulcer v rater was much smaller but two 
weeks postoperative!} ha 1 not healed V later examination is not available 
All patients have j» the later postopeiative period shown an increased 
appetite and ubilit} to hold or to gam weight 

bfftet on Gastric Stent ion mid. Ujtihty — Tables III I\ and tl 
yve the gastric acidity and volume of m Jit secretion before operation and m 
tlie earlj and later postoperative periods. In the routine clinical performance 
of these tests a large margin of error is to he expected due to regurgitation of 
duodenal juice swallowing of saliva or failure of proper functioning of the 
tube Tins latter consideration is more serious in patients following vageetoffi' 
because of the retention m the stomach of particulate matter which is diffi 
cult to evacuate throuji any tube higurts derived from these tests ma} hove 
ever be taken to reflect trends since the} seem to be coraparablv consistent t® 
different patients In general the volume of night secretion and the acidity 
Were decreased postoperatnelv os has been described bv Dragstedt 


Table III Comparison op Twelve hoi r Mcur Secretion Btront Tkict T “ ir 

as the Early Postoperative Peei 0 d (Boirteey Davs) iy TmeteEv patients _ 
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DISCUSSION 

Selection of Cases — It might be argued that the stated indications for 
i agectomy could be expanded in two respects In the first place if the opera 
tion of v agectomy will heal duodenal ulcers so rapidly in other patients, ttiU 
it not also do so in the older group who have recently bled? It has seemed to 
us that m -view of the higher mortality 1 m the older group of massive bleeders 
a recurrence of hemorrhage could easily cause serious trouble before the ulcer 
was able to heal Second why not include the patients with pyloric obstruction 
and perform a concomitant gastroenterostomy as recommended by Dragste&t'*! 
This is a debatable point When the operation of vagectomy can be considered 
as no longer on trial this is a logical next step Until that time it has seemed 
to us unwise to combine an operation winch is on trial with one which as a 
routine treatment of duodenal ulcer, has been found to carry an incidence of 
jejunal ulcer of about 10 per cent * 14 ** " 

Technique —With regard to the technique of operation two points should 
be made The (list is as McCrea has shown that the anatomy of the vagus 
nerves in the region of the lower esophagus is not that of two isolated longi 
tudinal ncr\e trunls The esophageal plexus makes complete resection of all 
fibers abo\e a level about 5 cm al»o\e the diaphragm nearly impossible For 
complete resection of the anterior and posterior vagus trunk therefore, atten 
tion is best directed to the lower 5 cm of the esophagus The second point is 
that unless there are contraindications to the transthoracic route such as tbc 
necessity for adequate exploration of the duodenum cither in a new case to de 
termlne the character of the lesion or m a patient who has had a gastric rcsec 
tion to determine the piosenee or absence of a noxious antral remnant* M 
adequate resection by this route is technically somewhat easier and in our 
opinion is to be preferred * 

Complications — Most of the complications we have experienced have been 
described by Grimson and associates 23 Most of them have left no residual and 
have not affected the final result Exceptions are the patients who developed 
„astric ulcers and the other not in this series who developed periarteritis 
nodosa 

We have no trouble with bradycardia or cardiac standstill as reported bv 
Moore and co workers 3 * and bj Weeks and associates 41 We have taken coil 
tinuous electrocardiograms during vigorous manipulation of the vagi which 
have 1 nd no novocam injected in them These have shown no alteration in the 
tracings In view of the fact however that there is evidence from work on 
animals 0 that stimulation of the vagi distal to the lung roots will cause brady 
cardia we have not used this as sufficient evidence to omit routine procaine m 
filtration of the nerves 
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tiou of xagcetomj will heal duodenal ulcers so rapidly in other patients, will 
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Technique — With regard to the technique of operation two points should 
be made The fint is -is McCrei hns shown that the anatomy of the vagus 
neries in the region of the lower esophagus is not that of two isolated longi 
tudinal nerie trunks The esophageal plexus makes complete resection of all 
fibers aboie a level about 5 cm aboie the diaphragm nearly impossible For 
complete resection of the anterior and posterior 'agus trunk therefore, atteu 
tion is best directed to the lower 5 cm of the esophagus The second point is 
that unless there aie contraindications to the transthoracic route, such as the 
necessity for adequate exploration of the duodenum either in a new case to de 
termine the character of the lesion or in a patient who has had a gastric resec 
tion to determine the piescncc or absence of a noxious anttal remnant* ** 
adequate resection by this route is technical]) somewhat easier and in our 
opinion is to be preferred * 

Complications — Most of the complications we have experienced have been 
described by Grijnson and associates ** Most of them hase left no residual and 
ha\e not affected tie final result Exceptions are the patients who de\ eloped 
gastric ulcers and the other not in this series who developed periarteritis 
nodosa 

We base no tiouble with bradjeardia or cardiac standstill as reported b' 
Moore and co workers” and b) Weeks and associates 41 '\\ e have taken eon 
tmuous electrocardiograms during vigorous manipulation of the vagi which 
base bid no noionin injected in them These have shown no alteration in the 
tracings In view of the fact howe'er that there is evidence from work on 
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cardia we h*ixe not used this as sufficient evidence to omit routine procaine in 
filtration of the nerves 
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T!ic ea&e of tlie patient whose duodenal ulcer became worse anil ttIio de 
i eloped g«istric ulcers fallowing \agectomy merits discussion. 


case betort 


Ctee 4««nwry-.p B , a d2 year old man, was admitted to the hospital oa Aog 14, 
191G, liccausc of abdominal and bach jiaw, lomiting of two months’ duration, and the passage 
of two tarry stools fi»c days prior to admission 

I'att History — The patient LaJ suffered from Buerger’s disease since 1934, lead og 
to an amputation through the right loner leg in J03X, another throogh the left lower leg 
■a 1940, an 1 another of the left fourth linger la 1943 lie was a heavy smoker and admitted 
to being a inode rat i ly lieavr drinker He had had no gastrointestinal symptoms prior to two 
months before admis-too. 

Utysuol Z7/o»n motion — Examination -honed a ] ale man coinj laming of upper ahjofln 
nal Uni hack [am There was tnidoj igastnc tenderness There was absence of both leg 4 
Mow imdralf and of tie distal it si f of the left nog finger 



2 500,00, hemoglobin, S Gm while 
* iphocjte«, 17 per cent, rosino- 
ar, negative, albumin, negative 


»1K5 OO per CrUL ,u ...» — 

with a fasting value of twenty 


oratory Erommatioa ^1W blood count ' 

Mood wnt, 
philes, 2 p«r 

Mnj;mi test 
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performed Tie jatient did very well for three weeVs postoperative!/ On November 10 
there were 40 clinical units of free aeid m the fa ting we ret ion One hour after the sub 
cutaneous injection of 20 units of crjstalline insulin this value was 3o clinical units of free 
acid The blood sugar one hour after insulin was 33 mg per 100 c c H rce weeks after 
operation the i atient began to hate epigastric pain with occasional vomiting The pain became 
worse One December 13 xrajr osatwnaUon showed SO per cent of a barium meal to bo 
retained after twent} four hours No gastric ulcers were seen Tho duodenum could not 
be visualized On December 17 i subtotal gastric resection with a posterior llofmeister 
end to side gastrojejunostomy was performed Following tl is, until discharge ono month 
later tie convalescence was uneventful 

latholojic hiamnatiw —Examination of the stomach showed two gastric ulcers, ono 
drone and one acute (tig 2) There was no evidence of disease of tho arteries incluled 
in tl e s{ ecimen 

To our knowledge this is the second repotted case in which the ulcer has 
become w oi se following vagectomy, the fin>t being that of Weeks, Ryan, and 
Van Hoy 41 Our patient was in Group III because of Buerger’s disease and 
anld addiction to alcohol Postoperatively our apprehensions were realized 
when it was discovered that in spite of the evidence of adequate vagus inter 
ruption afforded by the insulin test the fasting acidity was higher than bcfoie 
operation Further data with icgard to the altered gastric physiology are not 
available m this case because the clinical course did uot permit them bpecula 
tion as to what may have occurred is of interest 

The effect of vagectomy on gastric function has been epitomized by Me 
Swiney” as a general dcciease m all functions of that organ With minor c\ 
ceptions this is supported by all experimental evidence on animals and cluneal 
evidence in man* “ 2 21 24 26 40 41 44 J ‘ *• 4 * There have been conilicting 
opinions as to whether pylorospasm is present or not In general, although 
Bxner and bohwarzmann 20 and Klee 29 mentioned pylorospasm it is possible 
that they may be using the word interchangeably with gastric xetcntion, which 
is a different tiling Many 21 28 41 93 have noticed a decreased initial emptying 
tune (a more rapid appearance of the initial barium in the duodenum) Wo 
have not observed this to be more rapid but merely not delayed The presence 
of peristalsis such as we have observed is compatible with the result of synipa 
thetic activity McCren spoke of the ‘ postural tonus” afforded the stomach 
thiough the thoi jeolumbar outflow The retention of solid food and the xeady 
pissagc onward of liquid food has been well described by Ferguson 21 from 
observation on monkeys All the evidence in our patients the retention of par 
ticulate matter the failure to find at any tune a large mtragastric volume of 
fluid and the lack of clinical evidence of pyloric obstruction corroborate tins 
situation of which py lorospasm is uot a part The presence of normal peristal 
sis makes one wonder why the particulate matter does not pass along Normal 
piopulsnc forces in the gastroduodenal segment may be defective even in the 
presence of active visible peristalsis 4 Perhaps the lack of flushing or Iubncat 
ing secretion biuders the emulsion and passage of the particulate matter from 
the stomach Alight the favorable action of gastroenterostomy on postvagectomy 
gastric retention be due more to the duodenal secretions which this operation 
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supplies to the stomach than to the added size of the total available gastric om 
let! 

In the light of these considerations it is proper to speculate why \agectom> 
might make the occasional patient worse It has been shown that vagcctomy will 
cause gastric ulcers almost routinely in the rabbit* and occasionally tn the dog* 
and monkey 21 In light of the recent interest in vagectomy the importance of 
the cephalic phase of gastric secretion has been greatly emphasized It is logical 
to suppose, however, that there are patients with peptic ulcer whose hyperacidi 
ty is the result of the activity of the gastric phase of gastric secretion 55 M 
Neutralizing factors in patients with hypersecretion are the gastric mucus 5 * * r 
and the regurgitated alkaline duodenal juice 8 sr Although Ferguson*' has 
shown that there is some mucus still present in the juice of a vagectomized 
stomach, Babkin* has demonstrated that the "vagus juice” is moderatdy 
rich m mucus whereas the "histamine juice” has little It is undeniably 
possible that in certain ulcer patients the gastric phase of secretion contributes 
more to the hyperacidity than the cephalic phase In these patients removal oi 
some of the alkaline mucus by vagcctomy, especially if there were enough pyloric 
obstruction to prevent duodenal regurgitation, might render the gastric mucosa 
mole vulnerable to ulceration 

It is our impression that m spite of the complications mentioned and the 
one unfavorable result reported, vagectomy has opened a new era m the surgery 
of peptic ulcer and promises to decrease greatly the disability caused by that 
disease It seems piobable, however, that there will continue to be certain 
patients in whom the operation may not be beneficial and in whom subtotil 
gastrectomy will remain the operation of ilioice These patients, it seems, will 
fall more in clinical Group III than in either of the other two clinical groups 
described Great caution should bo exercised and careful gastric secretion 
studies performed before subjecting patients from this group to vagectomy 


SUMMARY 

1 The incidence of peptic ulcers in the Veteians Administration Hospital* 
West K os bury, over a three year period was 6 7 per cent This figure is con 
siderably higher than those reported from other hospitals 

2 A probable explanation for this is an exclusively male hospital popula 


tion 

3 Early results with the operation of vagectomy in fifteen patients have 
offered hope of decreasing this large amount of disability among seteians 

4 The oetion of vagectomy on gastric physiology appears to be that of 
decreasing all the tactions of tile 'stomach It does not cause 

The retention of solid material and the passage of liquids is the insult of this 
action In most cases it causes no symptoms 

5 One pattern » reported who developed two gastric ulcers following 
tagectomy for duodenal ulcer and required gasti.e resection V theoretical ex 

Pla °rEee f otamdatpM for the selection of patients for vasectomy are made 
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supplies to the stomach than to the added size of the total available gastric ou» 
let! 

In the light of these considerations jt is proper to speculate -why vasectomy 
might mate the occasional patient worse It has been shown that vasectomy mil 
cause gastric ulcers almost routinely in the rabbit* and occasionally m the dog* 
and monkey 11 In light of the recent interest in vagectomy the importance of 
the cephalic phase of gastric secretion has been greatly emphasized It is logical 
to suppose, however, that there are patients with peptic ulcec whose byperacidj 
ty js the result of the activity of the gastnc phase of gastric secretion. 11 ' * 
Neutralizing factors in patients with hypersecretion are the gaitncraBm*’' " 
and the regurgitated alkaline duodenal juice * 57 Although Ferguson 1 to 
shown that there is some mucus still present in the juice of a vagwlomued 
stomach, Babkin* has demonstrated that the “vagus juice” is moderately 
rich in mucus whereas the “histamine juice” has little It is undeniably 
possible that Hi certain ulcer patients the gastric phase of secretion contributes 
more to the h) pcracidity than the cephalic phase In these patients removal of 
some of the alkalme mucus bj vagectomy, especially if there were enough pylonc 
obstruction to prevent duodenal regurgitation might render the gastric nmiosi 
moie vulnerable to ulceration 

It is our impression that m spite of the compluations mentioned and the 
one unfavorable result reported, mgeetouiy has opened a new era in tbe surgery 
of peptic ulcer and promises to decrease gieatlj the disability caused by that 
disease It seems probable however, that theie will continue to be certain 
patients in whom the opentiou may not be beneficial and m whom subtota 
gastrectomy n ill remain the operation of choice The^e patients it seems, mU 
fall more m clinical Group III thau m cither of the other two cluneal group 5 
described Great caution should be exercised and tarefnl gastric secrete 
studies performed before subjecting patients from this group to vagectomy 

SUMSIVRV 

1 The incidence of peptic ulcus m the Veterans Administration Hospua 
West Roxburj oior a three-} ear period was 6? per lent This figure 18 c0 
siderably higher than those leported from other hospitals 

2 A probable explanation for this w an exclusively male hospital P°P a 9 

tion have 

3 Early results with the operation of vagectomy in fifteen patients 
offered hope of decreasing this large amount of disability among veterans ^ 

4 The action of vagectomy on # gastric physiology appears to be t 

decreasing all the functions of the stomach It does not cause py ^ ? 
The retention of solid material and the passage of liquids is the m 
action In most cases it causes no symptoms loUos»3 

5 One patient is repotted who developed two gastric ulcers ^ 

vagectomy for duodenal ulcer and required gastric resection A t eore 
planation for this is offered m3 de 

6 Recommendations for the selection of patients for v agectomy 



LOCALIZED ACQUIRED MEGACOLON TREATED BY 
SYMPATHECTOMY 

II G SMITH!, JID <B\ invitation), a>d F E Kredel, MI) 
ClIABIJSTOM, S C 

(From tne Department of Supers Med, a* College of South Carolina and the Soper 
Hospital) 

M EGACOLON may be encountered in anj age group, two distinct varieties 
being recognizable The first is true mcgacolon, or Hirschsprung’s dis 
ease, occurring in infants and children and considered to be a congenital dila 
tatton of the colon of neurogenic origin The second tjpe is acquired mega 
colon, or pseudomegacolon, occurring in adults and usually described as sec 
ondary to chronic colonic obstruction 1 1 from elongation of the mesenterj , re 
dundancy of mucosal valves, obstructing bands rectal stricture, and rectosig 
nwid tumors * That acquired megacolon may occur in the absence of demon 
strable organic obstructive lesions is attested by the cases herein reported 

Hirschsprung’s disease has been treated successfully in many instances by 
some form of sympathetic denervation of the colon Both unilateral (Wade 
and Rojle 4 ) and bilateral (Judd and Adson 3 ) lumbar ganglioncctoniy weie 
employed during the earlier phases of the development of denervation ther 
apy Later, combined preaacral, para aortic and inferior mesenteric sympa 
thetic plexus resection was introduced by Rankin and Learmonth 9 r Still 
later, Adson* increased the extent of these procedures to combine not only 
bilateral lumbar trunk resection and presaeral neurectomy but also bilateral 
lumbar sympathectomy and splanchnic nerve resection in patients having in 
volvement of the entire colon PenicL 8 has reported within the past year sue 
cessful results from unilateral (left) lumbar ganghonectomy in a scries of pa 
tients some of whom had a severe form of megacolon 

Recently Grimson and Ins associates* 10 have presented data indicating 
that segmental or total colectomy may be preferable to sympathectomy in the 
treatment of neurogenic megacolon This is supported by Yeazell and Bell” 
and by IVhitehouse, Bargen, and Dixon, 1 * being based upon accumulating re 
ports of complications (volvulus impaction and perforation) after sympathec 
tonjy Grimson and his co workers' 10 have expressed the opinion that sympa 
thetic denervation of the colon may be harmful in that the resulting interrup- 
tion of visceral pain pathway s depnv es the patient of the ability to x ecogmze the 
impending danger of impaction and perforation Cattell and Coleock” advo 
cated resection, but combined segmental resection with sy mpathectomy in two 
cases Herrmann 14 advised lumbar ganglionectomy along with the Rankin 
Leamouth procedure lie also advised resection m advanced cases. 

Regarding therapy in acquired megacolon of adults, or pseudomegacolon, 
removal of the underlying cause represents, theoretically, the method of choice 
However, when anatomic factors which are not readily amenable to direct 

1917 nead at °' e " cetlne “ * S 01 '®* 1 °* tmv«rrft» Surgeon® Boston Mas* p e b 1 J 16 
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months after operation. For about one jear before death, increasing evidences of senile 
decay had been present, characterized bj tremulousness especially of the upper extremities 
For six months, constipation had again become a problem For three necks, incontinence of 
urine had been present Four dajs before death, fresh bleeding from tl e rectum occurred 
for the first time There was also a cough i roduetive of mucus and blood A small amount 
of barium by rectum slowed again a local segmental d latatioa of tie rectosigmoid Nec 
101 sy "as not obtained and tic origin of the bleeding uas not determined 



FlS 1 (Case 1) — Segmental dilatation confined to a gmold colon 


Comment —Bej onil all doubt tin-, patient represents a ease of acquired 
nie-aeolou Mb onset lato l,fe »,tbout demonstrable eanso of the s,™„!d 
distent,,., Such pseudomegacolon lias been considered usnallj seconder, to 
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surreal attack are encountered or v)n?a no demonstrable causative lesion is 
found, there remains a choice of either sympathectomy or some form of colnnk 
defunctionalization or resection Martin and Burden 15 believed that hyper 
tonus of the revtosigmoiil sphincter can cause megacolon in the adult. T frnbw 
and Learniouth* reported the case of a 23 year old woman relieved of ‘ rectal 
obstipation” after presacra l neurectomy T rumble 14 stated that good results 
followed sympathectomy m various types of colonic dilatation m the adult hut 
did not report specific cases In other papers the occurrence of acquired mega 
colon is mentioned without further detail It seems, therefore, of interest to 
report here three cases of acquired idiopathic megacolon treated by sympathee 
tomy 

c\*c nunius 


C*«E 1 (Roper Ifo*pital No 6205) —A 71 year old white man had pro„re sire couQ 
pation ot one rear's duration lie ha I led an active life with normal bowel habits until the 
present illness Tor rerf/al years there tad been some decline in strength with tremor* ot 
the loner extremities, vrhiob required him to give up his favorite sport of golf Si* <b® 
cult) began null the passage ot hard stool s which were noted to be of smaller diameter than 
normal Laxatives wire uscJ /reel)- On occasion large amounts of gas wore expelled slon; 
with small pellets of fece« s ome of the stools were of pencil rued caliber while other* 
Were of norma) sue Tlere bad been no diarrhea, borne intermittent! distention with a 
feiling ot fulness tn the left lower quadrant bad occurred without nausea or vomiting J*« 
bloody or tarry stools ha I Loen noted Anorexia developed with a weight loss of seventeen 
pounds during He year 

X ray examination, done elsewhere, after oral barium demonstrated a local dilatation 
ot the sigmoid colon apparently due to on obstructive lesion IFir 11 This examination 
' ’ ere not available- 

• General physical 

_ „ jwer abdomen aad 

icnderness in the Je/t lower quadrant J»o mosses were palpable abdominally or rcctaBj 
V tcntatiic diagnosis was made of carcinoma ot the lower sigmoid colon. He was pla el 
on a preopiratne regime of low residue diet with vitamin supplements and enteral theroo- 
1/ crapy at home and for fiic days before operation in the hospital 


Laiarotomy through a left lower rectus incision was performed under low spinal ancs 
thcsia On opening the abdomen a greatly distended segment of sigmoid colon was en 
countered (,Fig 2) with rectosigmoid of normal caliber below Palpation revealed no nia s 
or other cause of obstruction There was no volvulus. While the sigmoid seemed some 
what redundant and elongated, it was not of the proportions of a dolichocolon The wall o! 
the dilated portion was thickened The bowel proximal to this was normal. 

The postonor peritoneum was incised from the inferior border of the sacral promon 
tor) up above the origin of tie inferior mesenteric artery A block dissection of tW » 
perior hypegastac, inferior mesentery and ireaort.c plexuses was done All loose tisane 
about tbo m,o.t„,» artcr, ... «""■ 

Immtriiattlj ou of .1. pwaonl tb. totaoioJ •cm»t of 

bojarr to contra.! rugoroualy TC.tb» • &» « ” , “™ W *• * *» 

normal due to continuous hyperactive pensuLis 

Postoperative recovery was prompt with normal bowel movements beginning on Hi* 

« Z .*£ «» «■? z . .» *— inrLTs rsi 


“ « rrjr srzsrj: zss 

day and • »P ° ® with only occasional use of cathartics At the age of 


bowel function for over 
76 years death occurre 



SMITHY AND RBEDEL SYMPATHECTOMI FOR ACQUIRED MEGACOLON 263 


Physical examination revealed a poorly nourished white woman whose facial expres 
sion was apprehensive and who was breathing rapidly and with apparent difficulty Blood 
pressure was 120/70, pulse 110, respirations 38, and temperature 98 4“ F There was 
marked abdominal distention which was symmetrical and generalized Palpation revealed 
a tense abdominal wall but no frank rigidity The percussion note was tympanitic through 
Out the abdomen and flanks On auscultation, great bursts of peristaltic activity were 
heard, accompanied by numerous high pitched metallic tinkles There was evidence of bi 
lateral elevation of tie diaphragm with compression of the base of each lung Held pos 
tenorly There were no other findings of significance Routine laboratory studies were 
normal except for a moderate hypoihromic microcytic anemia. I 

On the day after admission, the patient passed spontaneously tremendous quantities 
of gas by rectum and the d stention snbsi led almost completely Examination at that time 
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a pathologic or anatomic factor producing chronic obstruction It, therefore, 
is seldom mentioned in connection with sympathectomy, its treatment depend 
ing upon the usually demonstrable causatne agent That inferior mesenteric 
and presacnjl neurectomj may favorably influence acquired sigmoid mega. 
Colon is graphically illustrated in tius case The contractions of the colon 
which occurred immediate),} after section of the presacral nme represent the 
counterpart of the experimental colonic contractions produced m dogs tp Lear 
month and Markowitz** bj resection of the lumbar colonic iiene and the imme- 
diate emptying of the lower bond in congenital megucofon after spinal 
anesthesia ** 



, v -,ovn7\ a Si year old white noman entered the hospital 

C4SB 3 (Bojer Uo*p, tel #f brcath The illness began afoot 

complaining of "go* on my ^ taled delivery of a bung cMi I* 

an years prior to aOmis wo s-o j abdominal distention accompanied fj 

consisted primarily of recu ” cat aegru-ated by eating ATuch apprehension 

dyspnea and palpitation- syn , » t b ? patient to abstain from eating for long 
was occasioned by the djspnea 8 degree LaifUires were required daily As * 

periods Constipation was pronounc 3D j ma ja,se developed and were associated 

result of the chronnuty of the U ess, family histones were nonwmtnbutory 

with a weight lo«s of eighteen pound* The p 
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nerves was removed in toto, the dissection being earned cephalad beyond the origin of the 
inferior mesenteric arterj Upon completion of the neurectomy, there was no change in sue 
of the colon and no increase in peristaltic activity After removal of the appendix, the 
abdomen was closed in layers Soutine pathologic studies of the excised specimen confirmed 
the presence of nerve fibers and ganglia 

The postoperative course was uneventful except for considerable distention, winch was 
regarded as duo in part to paralytic ileus necessitating decompres ion by Miller Abbott 
intubation and parenteral prostigmwe The patient was taking a full diet without d seomfort 
on the tenth postoj erative day By that time all distention had d 'appeared and si o was 
discharged in good Condition twelve dayB after operation After leaving the hospital, the 
patient improved gradually gaming weight and remaining free of the preoperativo bouts of 
distention She was examined again recently, three years and eigl t months after operation, 
at which time si e was considered cured 


Comment — Like the first patient (Ca*e 1), tins patient represents au ac 
quired form of megacolon first manifesting itself when the patient was 28 
vears of age Careful evaluation of the history revealed nothing to suggest 
the existence of colonic atonm m childhood 

Celiotomy was done principally because of the possibility of a cecal carci 
noma When an organic lesion was not fouud and there was no demonstrable 
cause o£ the distended colon the question arose as to the choice of operative 
procedure for the raegacolon In view of the extent of the colonic dilatation 
lesection was not considered leaving sympathetic denervation as the only 
applicable procedure Through the abdominal approach employed m this 
case the maximum extent of denervation compatible with the patient’s general 
condition was resection of both lumbar ganghonated chains and block excision 
of the prcsacral preaortie and inferior mesenteric plexus Adson* has stated 
that such a piocedure is adequate in relieving the symptoms of Ilirsch 
sprung’s disease involving the descending and sigmoid colon hut is not com 
pletcly effective when the ascending and right half of the transverse colon also 
arc involved He has recommended for the latter condition bilateral splanch 
me nenc resection in conjunction with removal of the first and second lumbar 
ganglia on each side performed in two stages In view of the transpentoncal 
approach selected in tins case presacral and inferior mesenteric neurectomy 
was regaided ns the proceduie of choice and performed accordingly Further 
ileneivation it subsequent stages to include the splanchnic nerves celiac ganglia, 
and lumbar sympathetic tiunks was contemplated if the patient failed to im 
prove Despite the theoretical inadequacy of the procedure employed, the pa 
tient has remained entirely free ot symptoms for almost four years and js 
judged to be cured Possibly dysfunction in the rectosigmoid region had been 
the cause of retrograde dilatation of the entire colon 

Worthy of emphasis is the fact that this patient presented a well defined 
megaeolou which according to the historv, began in adult life and which, on 
operative exploration was found to exist without demonstrable cause It may 
be regarded therefore, as acquired megaeolon of undetermined origin 


“ f 11 f N \ 34 "°' ) - V «>e ar -vM Negro man entered the hcp.Ul 

eompla.ning ot crampmg aWonunal pain and vomiting The .line 3 began s.x months pr.or 
to admission with interimttent cramping pain over both lower abdonunal quadrants aceom 
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reiealed only moderate distention, bat intestinal "pattern” was clearly demonstrable along 
with a slight degree o f visible jcristalsig Banam xrays of the colon revealed a well 
defined generalized colonic distention, most pronounced in the sigmoid colon (Fig 3) Thee* 
was loss of haustr&tion in the latter segment Fluoroscopic studies afforded evidence of 
a questionable, but persistent, deformity of the cecum which could not be d sregarded 
entirely It was the radiologist s irnjres-ion that the presence of an organic lesion of th* 
cecum was a possibility in addition to the colonic distention. 

Three diagnostic possibilities were eutertaineJ pseud omegacolon of undetermined 
origin, deficiency of vitamin B, with colonic atoma, and possible carcinoma or granuloma 
of the cecu m . The latter impression was based upon the radiologist's report and the lemon 
was thought to be coincidental, if present at all, to the other two In view of this po«sibtbtv, 
exploratory laparotomy was adu-ed 

IVcoporatite preparation with enteral chemotherapy, transfusions, and vitamins was 
rarned ont fur file days Distention was combated primarily by enemas 



obstruction. Ttu> « lumbosacral region, the pr. 
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Oft the day of admission, a plain surrey x tay new of tlie abdomen revealed gross dis 
tentioa of tie entire colon with fluid levels Fluoroscopic and radiographic studies were then 
earned out after administration of a barium enema, the enema tube being passed upward 
into the lower sigmoid colon The latter filled without difficulty and was seen to be both 
elongated and greatly dilated It formed a complete loop upon itself, the distal end (if the 
loop overlying the lower portion of the descending colon (Fig 5) At this point, barium 
passed intermittently into the remainder of the large bowel as though an ittcompTcto obstruc 
tion was present It is to be noted in Fig 5 that there was distention of the colon both 
proximal and distal to the po nt of partial obstruction 

A diagnosis was made of sigmo d megacolon with partial obstruction probably due to 
adhesive hands Because of the severe degree of colonic distention it was Jclt that a competent 
ileocecal alvo was preventing retrograde decompression into the small intestine, thus creating 
the equivalent of a closed loop tjpe of obstruction Prompt decompression was considered 
w«.cs»ary ftud a cecoatomy was done under sp nal anestlcwa without exploration of the 
il louion The distention subsided dowlj tliercafter with gradual improvement in the patient s 
general condition 



. "‘“""j *“ *>» »p»»i n„« »„ 

a mouerate increase m free peritoneal flmd ti. , f , , . 

(Fig 0), the dilatation extendmg downward mt° the X *** *****»dj dUate<3 
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pamed by increasingly severe constipation Ttua was associated with recurrent episodes of 
abdominal distention and vomiting Spontaneous remissions of the syndrome occurred after 
defecation, which was infrequent and prompted in each Instance by vigorous catharsis. The 
recurrent bouts of distention became increasingly frequent in number Anorexia developed 
progressively and there was a subsequent weight loss of twenty pounds The stools were 
neither bloody nor tarry in character The pa*t history was normal, the patient stating that 
he had been in good health until the onset of the latter illness. 

Physical examination revealed an elderly J*egvo man in obvious distress There waa 
moderate distention of the abdomen and tho outline of the large bowel was clearly visible. 
There was no rigidity or spasm and no masses were palpable Auscultation revealed that 
peristaltic activity was present but diminished There were no other findings of significance. 
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abdomen levealed a normal gas pstletn Oa recent examination two jcars and one month 
after operation, the patient at 70 jcars of age »as found to be in good health He had no 
complaints of abdominal discomfort He had a good appetite and daily bowel movements 
witlout difficult) Barium enema (Fig 7) showed an elongated sigmoid without dilatation or 
obstruction There was some delay in passage of barium from the sigmoid into the descending 
colon at the point of previous adhesions but no d latation of tl e descending colon 

Comment — The history of this patient denotes no symptoms of abdominal 
discomfort prior to the lllnes* described which began when the pit lent was 66 
j ears old Iu view of the findings at operation a diagnosis of aequned sig 
mold mcgacolon with dolichocolon was justified Elongation and redundancy 
of the sigmoid colon were present and mat be factors m the etiology of the 
megacolon However there was no evidence to suggest an obstructive process 
distal to the sigmoid megacolon On the contrary, the loop of distended bowel 
was so situated as to compress partiallj the descending colon producing a 
partial obstruction at that point Paradoxical]), this case rcpieseuts an ac 
quired megacolon which was the cause of intestinal obstruction rather than 
the result thereof 

The anatomic configuration of the sigmoid megacolon was such that 
eventual occurrence of volvulus of the distended loop would seem likely This 
is a relatively common complication of megacolou, Weeks 1 * having reported 
sixty three collected cases and one of Ins own in 1931 It is likely that fixa 
tion of the mcgacolon to the descending colon by adhesions (Fig 6) prevented 
in some degree the occurrence of volvulus 


DISCUSSION 


The operative procedure in these three cases may seem rather conservative 
but the results justified our limited operation k thorough preaortic and pre 
sacral excision would seem to fulfill the requirements of an adequate post 
ganglionic neurectomy lor the distal colon While we have found it feasible 
to remove the third and fourth lumbar ganglia in other types of cases by mei 
sion across the mesocolon it is ordinarily considered necessary to reflect the 
colon This incicdsis the magnitude ot an operation be 0 un as a transpen 
toneal exploration and m one case of congenital megatolon™ was found to be 
technically impossible The procedure used was without difficulty in all three 
cases Resection was considered unnecessary m Case 1 and would have ic 
quircd staged operations m the others because of recent severe distention 

It is of interest to note that in all three cases bowel of normal caliber was 
present ibove the peritoneal reflection The level of sharp transition from 
normal to dilated bowel mferiorly corresponded to the so called pelvirectal 
sphincter of ORierne 1 ' -While the dolichocolon in Cise 3 may have pre 
suited some opportunity for meehanical obstruction no s U ch possibility was 
ipparent in the other two It would seem rather that a dvsfunction of the 
order of an achalasia was the more likely cause 


" hile spinal anesthesia was not utilized therapeutically 
condition was not recognized preoperatively it is of interest 
two patients (Cases 1 and 3) operated upon under spinal i: 


because the true 
to note that m 
io apparent con 
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medial border of which was in contact with the cccutn, the lateral border being held firmly 
against the defending colon by numerous orgnnued adhesions (Fig 6) Compres iun of tit 
descending colon by the large bauchle of sigmoid colon was apparently re ponsible for a partial 
degree of obstruction. Tbe remainder of the large bowel appeared normal. By sharp dissec 
tion, the adhesive bands were divided, thus freeing the dilated loop A presacra] neurectomy 
was done m the routine manner, the denervation being carried upward upon the aorta to the 
origin of the inferior mesenteric arterv There was no immediate change in the sue of tie 
dilated loop and peristalsis was not demonstrable after the neurectomy The abdominal 
incision was clo ed in layers Routine potlu logic stu ly of tlio removed ti sue demonstrated the 
presence of nerve fibers and ganglia 



MANAGEMENT OP CANCER OF THE COLON 
Paul I Hoxu orth, it D , Ph D , and James JfiraoEFER, MD (bv invit vtion ) 
Cincinnati, Ohio 

(From the Department of Surgery, ViuirrsUy of Cincinnati College of Afethme an <J 
Cincinnati General Hospital) 

I T IS evident from a review of the recent literature that suigcons throughout 
the country are prone to employ different methods in the treatment of cancer 
of the colon There is general agi cement as to the amount of how el and meson 
tery that needs to be removed, based upon careful anatomic studies of the 
regional lymphatic drainage and the blood supply to the parts Attempt is 
always made to transect bowel at points wide of the primary growth, to remove 
an extensive area of the regional mesentery and its contained lymphatic struc 
turcs, and to preserve blood supply to the remaining segments of the colon 
To accomplish these ends plans of management hat e been established m most 
climes which work well in the hands of surgeons in those clinics though they 
may differ considerably from methods used elsewhere The differences of 
opinion among surgeons lie largely in the technique of resection and rc establish 
ment of continuity of the bowel after resection Two groups exist, comprising 
those who choose a method requiring delayed anastomosis and those who prefer 
to restore continuity of the intestine immediately 

Much progress along both lines of approach has been made since the euro 
of cancer of the colon began In 1895 Paul 1 recorded seven cases of colectonn 
Two of the first three patients died as a result of necrosis and leakage following 
resection and immediate anastamosis in the presence of complete obstruction 
The remaining five were treated by resection and exteriorization of the loops of 
bowel Three of these patients recovered, and Paul concluded that the latter 
procedure was the one of choice The practice of exteriorization was then 
popularized by Mikulicz* and has been amended bv Rankin 3 and Labey * so 
that earlier objections to its use have been overcome * These were the frequent 
implantation of cancer into the abdominal wall and the insufficient removal of 
regional mesentery and lymphatic structures Important technical improve 
ments which aid in the construction and closure of the colostomy have been 
described by these men and others, and have resulted in a refined management 
which has produced enviable results in operative mortality Preference for this 
method of icscction as opposed to primary anastomosis is given by Rankin,* 
Lahey * Jones * Dixon,* Fallis 7 and others 

The method of immediate anastomosis at the time of resection has developed 
and improved concomitantlv Koehler,* m 1881, reported m some detail the 
first performance of resection with pnmarv anastomosis crediting the operation 
to Professor H Fischer of the Breslau Umversitv Surgical Clinic The patient, 
a 33 ye ar-old woman, suffered complete obstruction of the large bowel from a 

J8lT Pr«senl«J »t the meeting or il» Society of Vnltersity Surgeons Uoston Msss Feb 13 15 
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traction of the bowel was initiated bj the auesthcsia Jn Case 1 imaediete 
contraction of the dilated bowel followed neurectomy Unfortunately in 
neither case was the exact le\el of analgesia during operation recorded, bat it 
must haie reached at least the tenth thoracic dermatome in both instances 

bUJIMAHi 

Case repot ts are presented of three patients having acquired inegacolon 
In each the disease developed in adult life and iu none was there a demonstrable 
causative factor Each patient was subjected to a combined presacral, pre 
aortic, and inferior mesenteric neurectomy 

One patient remained well for four vears but djpd four years and cghl 
months postoperatively Two patients w ere w ell after three years and eight 
months and tw o j cars and one month, respectn ely 
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principles have remained about the same with only minor \aiiations m pre 
operative and postoperative care It is our purpose to present the manage 
ment in some detail and to report the operative results 

PREPARATION Or Tilt PVTJENT FOR KCStCTION 

Once the diagnosis of carcinoma of the colon is made and the lesion is local 
ized by sigmoidoscopy or roentgenology, the presence of constipation or obstipa 
lion abdominal distention and x ray evidence of retention of gas fecal material 
or barium indicates, obstruction In this clime any degree of chronic or acute 
obstruction due to lesions situated distal to the hepatic flexure is relieved by 
antecedent proximal cecostomy or colostomy Neither distended thin nor edema 
tous thickened intestinal wall lends itself to safe anastomosis Of equal impor 
tanec is the fact that sjstcmu* disturbances seeondirj to obstruction militate 
against recov erj These may be disturbances in chemistrj nutrition and water 
balance and in mechanical interference with the respiration due to abdominal 
distention Tangential cecostomy is preferred in eases of simple obstruction be 
c mse it provides adequate decompression it is safelj and easily performed under 
local anesthesia in one stage and in most instances closure is spontaneous If 
operative closure is required it is a relatively simple procedure If associated 
local inflammation is present complete diversion of the fecal content as well as 
decompression is essential Fever leucocj tosis tenderness palpable fixation and 
fistulous tract formation are signs of inflammation When these are present 
m connection with lesions at or distal to the splenic flexure a modification of the 
Devine colostom' performed on the right or left half of the transverse colon 
is used The technique for this, and the method for later closure are as described 
by Ochsncr DcBakc) and Rothschild ** 

Obstruction secondary to lesions in the cecum and ascending colon is rarely 
encountered This is due to the fungating quality of the growths with less 
tendency to scirrhous contracture the larger lumen of the bowel and the fluid 
consistency of its contents If obstruction is present here it often denotes ill 
curabihtj by resection because of cither local extension of the tumor or wide 
spread mctastascs Signs of associated local inflammation arc also frequently 
present Often the relief of obstruction in the right colon maj be accomplished 
bj use of the Stiller Abbott tube or continuous gastric suction and frequent 
small enemas Unless distinct progress is made in two or three dajs dccom 
pression is then best obtained bv performing an fleotransv erse colostomy through 
a short transverse incision In our hands simple antipemtaltic side to side 
anastomosis has proved valuable If the general condition of the patient and 
local condition of the bowel justify the procedure the ileum ma> be divided 
and the end turned in before the anastomosis is made 

In the absence of obstruction we do not hesitate to perform resection with 
immediate anastomosis without decompression The pre-operatne management 
of these cases and of those m which obstruction has been relieved is about the 
same In the supportive management anemia is treated bj adequate transfusion 
of whole blood and a diet high in carbohj drates, protein, and calories, and low 
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lesion w the descending colon just above the sigmoid At the time of resection 
outpouring of ftcal content occurred and trocar punctures Mire made to reduce 
small bowel distention The union of the proximal and distal portions •» as 
effected with interrupted silk sutures as was the mesentery The postoperative 
course was complicated by a fecal fistula occurring on the eighth dav Ths 
closed spontaneously and the patient was dischaiged in good health Jteirhel* 
reported that autopw of tins patient at death one year eleven months later 
rev e did camnomatoris recurrence 

After tins first attempt progress was delavcd for some time, mainly because 
of reliance placed upon mucosal and serosal sutures, a frequent result being 
peritonitis due either to soiling occurring at the time of open anastomosis or to 
delay cd leakage ftom separation of j*oorl\ united bowel ends In 1U10 HalsUd 1 * 
basing his conclusions upon exfierinicnts performed on dogs, clearly demonstrated 
the importance of including the submucosal lajcr foi added strength in the line 
of anastomosis In addition he dc\cloi>cd and described m well illustrated writ 
mgs sound techniques for side to side and ‘'aseptic end to end” anastomoses- 
Refinement m the one stage type of icscction \ui then made by graduates of 
the Johns Hopkins school of surgery and by others Techniques emploud in this 
method for rt section and reasons for pieferencc, are described by such ad 
horent* as Slono and llclainahan 11 Chcevcr, 11 Allen, 11 MacPce, 1 * Rankin* 
(regarding right colon nsections), loll 11 Giblwm and Ifodgc 14 Whipple, 1 ' 
Mavo*' Collcr, 1 * "Horton, 1 ® Waugh and Caster, 11 and White and Amendola y 

This alignment of surgeons indicates their choice as to primary or delay cd 
anastomosis in the treatment of cancer of the colon in general, although dena 
tions to the alternate method may be made in the presence of certain indications 
Despite existing prcfci cnees there is no quarrel, and the mortality rates result 
in<* from both linus of approach in the past twenty y cars have shown remarkable 
improvement Proponents of each technique have reported numerous senes of 
cases mtb low- mortahtv rates and vounger surgeons will continue to use the 
method in winch thev were trained in order to get the best results 


In the department of surgery of the University of Cincinnati the plan of 
choice has been that of anastomosis at the tune of resection by either an open or 
a closed method With this procedure it is necessary to establish suitable eondi 
tions foe the lclief of obstruction for the avoidance of sepsis and for primary 


healing by use of careful preoperative, operative, and postoperative measures 
Immediate anastomosis is not suitable for those unwilling to be painstaking 
and to pay exact attention to details If these conditions cannot be met m each 
individual case it is safer to resort to exteriorization and delayed anastomosis. 
It is our belief that they can be realized and that primary anastomose is a 
safe method Once safety is established, such consecrations as greater J>o* 
operame comfort, fteedom from a.mojooco of »tenal colostomj, re ,cf from 
need for secondary operatic, procedures, and a starter and less cost!, per.od 
of hospdolrsaUon become of importance to patients 

„ , _ _i, n tv-seven resections for cancer of the colon have been 
performed mtte mnepesr F^rrod from »3 8 ,0 «« ».na t th.s ttae bas.e 
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arteries At the upper end of the field the descending portion of the duodenum 
is identified and the beginning of the transverse mesocohc reflection is divided 
at its attachment to the duodenum and to the anterior surface of the head of the 
pancreas The dissection below is carried proximal to the cecum to include the 
mesentery of about 12 cm of the terminal ileum, incising only the serosa The 
entire mobilized segment is then elei a ted and its blood supply visualised The 
points for division of the transverse colon above and the ileum below aie selected, 
and the mesial reflection of mesentci > is incised vv ith a scalpel from these poults 
to an apex at the points of origin of the right cohc and ileocecal artcncs The 
vessels are isolated, divided between clamps and transfixed with No 000 silk 
At the points selected for division of the transverse colon and the ileum the 
serosa is carefully cleansed of fat and mesenteuc tissue by a gentle wiping 
process with a single lajer of gauze over the finger Small perforating vessels 
are clamped close to the serosa as they are encountered, divided with a scalpel, 
and ligated with No 0000 silk This is done for a sufficient distance to permit 
the placing of clamps and for an additional maxgm of serosa to allow later in 
v ersion oi anastomosis without interposition of fat long segments of vessels, or 
large ligatures Fairs of Ivocher clamps are applied in a position to shorten 
the antimesentenc borders of the viable segments The how el is then divided 
with cautery at each site and the spccuncn is removed 

At tins point either a side to side anastomosis similar to the method of the 
Halsted enteroenterostomj !J or an end to side anastomosis somewhat according 
to the technique described bj Ranktn* is employed If the side to side method 
is used simple closure of the ends of the ileum and transverse colon is made over 
the clamps with a single row of Halsted mattress sutures of No 000 silk These 
are laid w place to include the subniucosa, drawn up to accomplish inversion 
as the clamp is withdrawn and tied The closure is then reinforced by placing 
a Lembcrt mattress suture between each two Halsted mattress sutures using 
No 0000 silk Another method often used is that of an mv ertmg right angle 
(Cushing) suture of No 0 chromic catgut over the Jvochcr clamp This suture, 
after the clamp is removed and inversion is complete is continued back as a 
second row and tied We piefcr either of these methods to that of ligating the 
bond and inverting the ligated stump because they avoid cavities closed at each 
end with ligatures 

After both ends of (lie bowel are closed the terminal ileum is held parallel 
to the longitudinal band of the transverse colon the field is carefullj walled 
off with gauze packs and the side to side anastomosis is done near the ends in 
order to leave as little blind stump as possible Traction sutures of silk are 
placed at each end of the proposed anastomosis and a posterior continuous suture 
of \o 000 silk is placed (Fig 1 I) Halsted mattress sutures of No 000 sflk 
are then laid antcnorl) (Fig 1 2) These are next pulled aside, half to each 
end (Tig 1 3) Before opening the bowel a temporary occlusion is produced to 
prevent gross soiling Rubber shod clamps or soft lead bars (5 by 3 mm. m 
cross section and covered with soft rubber tubing) bent like a hairpin can be 
placed acrovs the bowel One is used across the ileum and one across the colon 
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m due w given If the oral intake is not adequate, solutions of anuno acids 
glucose, ana saline solution arc used intravenously Daily minimum nfemm 
requirements are satisfied 
In addition io the * A-**-' 


i» given b} rectum and throng 

-is given orally each six hours ~ c uays before operation The dosage is 
calculated at the rate of about 02o Gm per kilogram, of body Wight for 
tuentj four hours On the day before operation an x ray examination is made 
for the presence of gas stool and barium in the colon \t this time the patient 
is p/aceci on a liquid diet anti continuous gastric suction is begun oa the 
morning of operation 

On the day of operation the skin is shaved widely and prepared by gentle 
washing for five minutes with genre saturated in 1 100 aqueous solution of 
Cctylpyndnnum chloride (cceprju chloride) Towels and drapes are applied 
<nth regard to the planned location of the incision All lesions of the colon 
except those lying very low in the sigmoid are approached through a transverse 
incision often extending into the flank as described by Hoag ** We are con 
Muted that the trinaierse incision affords better exposure than a vertical one 
less retraction is required wound disruption is encountered less often there is 
less postoperative pain and splinting of respiration and healing occurs with a 
finer scar The wound is isolated from the skin by fixing the under sides of 
towels to shin edges with 'Michel clips Careful attention is paid to hemostasis 
and the subcutaneous and muscular layers arc protected from trauma and from 
the field of rt section with moist laparotomy packs 


PKOCEDtttF TOR IXSIONJ, IX THE CECLV ASCEMUNQ CoLOV \ND HEPATIC FLEXURE 
Upon opening the peritoneum first the liter and then the regional lymphatic 
area are palpated for inctastascs If remote metastasis are present palliative 
resection may be done ilany of these patients remain m relative comfort for 
months The pi unary giowth is examined with care since rough handling may 
lcsult in pf deration and soiling If there is evidence of an active inflammatory 
process extending bevond the boxtel wall with or without abscess deocolostoroy 
is done without resection The differential diagnosis betw een appendical abscess 
4uKttusibb& t' lhtw l^ and infected tumor may be exceedingly difficult m 


such instances 

If this complication is not present the cecum ascending colon and hepatic 
ftcuinc are mobilized bi incising the atascnlar lateral mesenteric reflection 
The bowel is rotate 1 mcsiallj and the nn ter and spermatic or 01 anan s easels are 
identified from their origin down to the brim of the pell is and spared The retro 
peritoneal fat and ljuuplatie f.eam.5 twur ™ rrmoied -s a gentle ■ a V mg 
process with Bauze alternating mth sharp dhsectmn and earned mesial 7 »>b 
the bowel and its mesentery to the points of onflm of the r, s ht eolie and ileocecal 
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Ued, the anterior Up of the anastomosis is closed (Fig 2, 5 ) A Lembcrt suture 
of No 0000 silk is placed between each two mattress sutures The angles of the 
anastomosis are leinforced with mattress sutures of No 000 silk and the oeelud 
mg rubber shod damps or lead bar dips aie removed Alter removal of the 
protecting gauze pack, the gloves are changed befoie continuing the operation 
The overlapping folds of the mesentery arc sutured together to close the defect, 
care being taken not to injure the blood supply 



Hg 2 — S ell* In side to •> le ilcocolottomy (Loutinu c d) <*) Posterior lock fctltcli of ralKut 
through »H Uvers^ot bowel (5) m»(tre 3 » sutures pulled up 4nO tied (Srorn S Win Noi\h 

If the end to side method of lleocolostomj is used, the cut end of tin colon 
onlj is closed ami a site is selected foi the anastomosis A portion is tented tip 
bj grasping it with two Allis* damps A kochcr damp is placed auoss this area 
longitiidinallj and the piotruding portion, which is made to correspond in size 
with the diameter of the ileum, is excised with the cauterj (Fig 3, 5) The 
stump of the ileum, which is held in a ICoeher clamp, is then approximated to 
the defect in the colon and the anastomosis is begun Using an atraumatic 
needle a posterior running suture of No 0 chromic catgut is placed w ith a tie at 
the beginning and a lock at the end, leasing both ends long m order to tie them 
later to laeh end of the anterior suture (Fig *1 31 The damps are then rotated 
inward and a continuous right angle (Cushing) suture is placed anterior!} with 
no tie it eitbi r extiemitj (Fig 4, 4) The damps are withdrawn as the assistant 
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At the site o£ the anastomosis itself no clamps are used The bowel is held up 
bj the assistant lifting the traetion sutures and ordmanlj there is no escape of 
intestinal contents The bon el is opened with a knife and scissors or with high 
frequency cautery, and bleeding p omUs are clamped and tied with No 000 
chromic catgut, or thej are coagulated (Fig 1 5) The posterior suture line is 
reinforced with a continuous lock stitch of No 0 or 00 chromic catgut which goes 
through the entire thickness of both walls (Fig 2 i) The ends of the anterior 
row of malttcss sutures are pulled up, and the traction sutures are out or pulled 
aside , when the mattress sutures are drawn up to approximate the bowel and 
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tion present the operator from proceeding with end to end anastomosis Great 
disparity in the size of the bowel proximal and distal to the lesion may he 
present, requiring a side to side anastomosis in the manner just described for 
resection of the right colon This may be true despite preliminary decompression 
and frequent irrigation After careful exploration of the abdomen to determine 
the extent of metastases, adhesions mlncem t« ]*»■ — • led by sharp 

. ■ , i , entery The 

i , . , 1 j wide of the 

d/ , a me proposed sites for illusion carefully tested to determine that they 



can be approximated without tension The lateral and mesial reflections of 
nicMntcn 31c dmded flout these point? to an apc\ at the base of the mcseiiteiy 
This is done with rcsrcct for blood supph and the \ cssels are It gated individually 
aa described under the procedure for resections of the right colon Extreme 
care is taht« to remoxc the appendices tpjploicae and other fat tabs from the 
bowel at the proposed site of anaxt«m™><- ’ are applied diagonal]} 

ian the mesenteric A 
t to each Stone clamp, 
- ~-j »■» '3 5, 1). The cut ends 



SURGERY 


makes traction on one end of the suture to begin the inversion. The operator 
completes the inversion b> making traetion on the other end of the anterior 
suture Agglutination of the crushed ends of the bowel is depended upon to 
maintain closure until the inversion is accomplished Corresponding ends of the 
anterior and posterior sutures arc then tied (Fig 4, 5) The long end of the 
posterior suture is continued around anteuorlj and tied, forming a second 
anterior sutuic line (Tig 4 6) The continuity of the lumen is established by 



. I, <lf ilenni and colon with the thumb and foicfinger 

.magmating the „,J „ the angles «,th lembert sutures 

The anastomosis is remfom iJ pos * J > ^ ^ anastomosu 

XJTS — ~ ■» *• — “ “ ,he 


open type of anastomosis 

PROCEDI RE TOR LEMONS DlsTCL TO THE HEPATIC FLLNCHE 
, , the hepatic flexure an end to end aseptic anastomosis is 

For lesions beyo circumstances encountered at the time of rcsec 

usually done, but in some cases 
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doubled Iso 000 black silk and the skin with interrupted No 0000 silk In cases 
m which soiling has occurred the closure is usually made with 22 gauge siher 
or steel wue stay sutures which arc placed through the entire thickness of the 
abdominal wall No other sutuies are used except for a few interrupted ones of 
fine silk m the skin to keep the edges of the wound from e\ertmg The details 
of this method of wound closure are as described by Eeid Zinmnger and 
Aferrell *• 
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of the how el held in Stone clamps are then brought into apposition. A single 
row of HaUted mattress sutuies of No 000 silk is laid on one side just far 
enough fiom the clamps so that thej can be pulled up sad tied (Fig 6 !) 
A row of mattress sutures is laid on the opposite side of the bowel and a rubber 
shod clamp or lead dtp is placed ariose the proximal loop (Fig C 3) The Stone 
clamps are remos ed The second row* of mattriss sutures is then pulled up and 
these are tied, completing the imersion (Fig G J) A Lembcrt suline of 
\o 0000 silk is plated between each two IlalstuI sutures (Fig C 5) beroA 
apjnoximation at the mesenteric border is the most difficult and must be obtained 
h> precision m placing the sutures After completing the suture cuntmuilv 



>s LStablisllid and the a* p.ae, of .be • tamed by 
bond on either file tilth the thnml. and forehnger The ent edges of the 
mesentery arc apptoa.mated carefully to lea.e no defert or ran places 
(Fig 6 5) 

CLO LRE Or THE W Ol NO 

The ewt method of closure of the »°und has d.ffered tuth 

, rule the peritoneum is closed with continuous No 0 or No 1 
operators \s d ^ thorough!) but gently irrigated with saline solu 

ehroouc catgut ^ w ,th interrupted figure of eight sutures of 

tion the muscle and fascia 
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doubled No 000 black silk, and the skin with interrupted No 0000 silk Incases 
in which soiling has oecuned the closure is usuall} made with 22 gauge siher 
or steel wire sta> sutures which are placed through the entire thickness of the 
abdominal wall No other sutures are used except for a few interrupted ones of 
fine silk in the skin to keep the edges of the wound from everting The details 
of this method of wound closure are as described by Reid Zinningcr, and 
Merrcll 24 
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POoTOPERATIYE CASE 

The postoperatne care is important but usually not difficult The opera 
110,1 is not ordinarily accompanied by much loss of blood or by shock Intis 
\enous injection of glucose and saline solution is given during operation and 
woe blood is substituted if indicated Sulfadiazine and penicillin are adminis- 
tered parcnterallv after operation if there is any question of soiling having 
occurred or at the onset of si a ns of sepsis tt c have abandoned the use of intra 
peritoneal implantation ot sul/a drug for the past four jean 

OrERATlVE DAT a AND RESULTS 

A total of 144 patients with cancer of the large bowel were seen of which 
Si wire treated bj resection \t the Cincinnati General Hospital resection was 
accomplished in 45 out of 200 cases and with private patients m 42 out of 41 
Since the same criteria for resectability were used in the two senes the differ 
cncc in operability seen ia a private and chanty clinic is vmdlj illustrated. 
T) e oj cralulity rate in the tot I group is si own in Table I In the Cincinnati 
General Hospital the rate was 4o per cent while m the private sen ice the rate 
was bo per cent It roust be remembered that irnong private patients, one who 
is unquestionably inoperable may remain at home or on a medical service without 
surgical consultation In a chanty institution this situation is often reversed, 
n family or a farad/ doctor sending the patient to the hospital to die Of the 
57 patients classed as inoperable 30 had no procedure because of marked ad 
\ an cement of the disease 16 had palbativ e colostomies either internal or external 
and 12 had exploratory laparotomies without further procedure 


Table I OpuumUtt Rate 
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Table II Bight Colectomy With Ileotbansvep.se Colostomy 





Ena to side (one stage) 

6 



a 

Side to sido (one stage) 



Hepatic flexure 

n 

Side to side (two stage) 



Total 

24 




or tiansi crso colostomy was done to relieve tlie obstruction and the resection, was 
done subsequently Thirty four of the sixty three had resection without pre 
hminary decompression 

In some cases of lesions bey ond the hepatic flexure circumstances en 
countered at the time of resection prevented the operator from preceding with 
end to end anastomosis These occurred in only six out of sixty three cases in 
which resection was done In four eases great disparity m the size of the bowel 
proximal and distal to the lesion necessitated side to side anastomosis in the man 
ntx yust described fur right oolon resections In two of the four eases a dilated 
proximal segment was present despite preliminary decompression by eecostomy 
and irrigations for tlnrtv and sixteen days No preliminary enterostomy had 
been done m tho other two cases In two cases "Mikulicz obstructive resection 
was employed In one of these the sigmoid colon proximal to the lesion was 
filled with inspissated stool despite antecedent eecostomy and seventeen days of 
attempts to cleanse the bowel by irrigation In the other incision and drainage 
of an abdominal wall abscess secondary to perforation of the transverse colon 
at the site of the lesion was required at the time of admission to tho hospital 
(see Tabic III) 


Table III Resections Transverse and Left Colon 
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postoperative case 

The postoperative care is important, but usually not difficult The opera 
turn is not ordinarily accompanied by much low of blood or by shock. Intra 
Acnous injection of glucose and saline solution is given during operation and 
nhole blood is substituted if indicated Sulfadiazine and penicillin are adminis- 
tered parcnterally after operation 1 / there is any question of soiling having 
occurred or at the onset of signs of sepsis TVe has e abandoned the use ol intra 
peritoneal implantation of sulfa drug for the past four y ears 

OrtBA-nVE DATA A^D RESULTS 

A total of 144 patients with cancer of the laige bowel were seen, of which 
87 were treated by resection At the Cincinnati General Hospital resection km 
accomplished in 45 out ot 100 ciscs, and unit pma(e patients in 42 out of 44. 
Since the same criteria for rc«cctabihty vurc used in the two series the differ 
ence in operability seen in a pm ate and charity clinic is m id!) illustrated. 
The operability rate in the total group is shown 111 Table I In the Cincinnati 
General Hospital the rate was 45 per tent while in the private service the rate 
was 95 per cent It must be icmcmbered that among private patients one who 
is unquestionably inoperable may remain at home or on a medical service without 
surgical consultation In 3 chanty institution, this situation is often reversed, 
a family or a family doctor sending the patient to the hospital to die Of tie 
57 patients classed as inoperable, 30 had no procedure because of marked ad- 
vancement of the disease 16 hod palliative colostomies either internal or external, 
and 11 hod exploratory laparotomies without further procedure 


Tame I Ornuaiurt Bate 
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12 Parenteral administration of sulfadiazine and penicillin if soiling has 
occurred or at the onset of signs of sepsis 
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reported mother ecnes nth a 21 per crat mortal, ty, the number of can, ns 
not staled Fa\ormg the method of immediate anastomosis Stone and Me 
Lanahan 1 * in 1942 reported a 104 percent mortalitv m 104 resections Whipple 
m 1944 a mortality of 9 4 per cool m 117 cases, and \\ augh and Custer ‘ in 19* 
a mortality of 4 0 per cent in 50 resections 

The average hospital period for the seventy nine surviving patients treated 
hj ieseetion and immediate anastomosis was twenty six. dap from resection to 
lime of discharge fiom the hospital In patients in whom a eecoxtrany was per 
formed the average internal between the production of the iceostomv andresec 
tion was fifteen days 

SUMMARY 


The method for ire<itnx.tit 0 / cancer of the colon at the Cincinnati CeneraJ 
Hospital has been presented Resection and immediate anastomosis is preferred 
The Use of this method requires exact attention to details in preoperatnc opera 
tne and postoperative management, and has led td an operative mortality of 69 
per cent The series of patients operated U[tou presented here is small and « 
distributed oi er a period of nine \ ears in a t riming school for \oung general 
surgeons Tho resections were done In a nuinlicr of surgeons manv of whom 
were young residents in training This indicates that good results may be oh 
tamed by any well trained general surgeon who occasional* operates on the 
colon for cancer providing he is taught and continues to observe the fundamental 
principles involved These may be enumerated 

J Preliminary correction of anemia and of disturbances in chemistry nu 
tntion and hy citation 

2 Relief of obstruction and attempts at thoiougb cleansing of the intestine 
before removal of the lesion 

3 Vse of the abdominal transverse incision 

4 Careful attention during resection of the mesentery to preservation of 
blood supply to the segments of bowel at and adjacent to the proposed 
site of anastomosis 

5 Gentleness m the dissection and handling of the bowel and its mesentery 

6 Adequate mobilization of the segments to be anastomosed m order to P re 
vent tension at the line of suture 

7 Precision in placing of sutures after caieful preparation of the bowel to 
receive them Inverting mattress sutures should catch the submticosa 
but not penetrate the mucosa inti should be tied tightly enough to hold 
serosal surfaces in apposition without strangulating the tissue I* 
version of too much of a diaphragm is to be avoided 

8 Accuracy in approximating the edges of the mesentery and in repen 
tonealiring denuded areas 

9 Isolation of the field of resection and exclusion of contaminated gauze 
instruments towels, and gloves from the field before repentonealizatiou 


and closure of the wound 

ID Tie use of continuous gastric aspiration until obstruction is relieved and 

for the immediate preoperative and postoperative penod 

11 The provision of adequate hy drat.ou and nutrition and the prevention of 
atelectasis after operation 
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Although Kennedy* found polyposis rate in children, he believes it is 
liereditary JIcKenney* offered support of inherited tendency hj reporting on 
a woman who had four children by two husbands, all of the children del eloped 
the disease Lockhart-Mummery and Dukes 5 found evidence of a strongly m 
hented predisposition in all ten of the families in their study, although in one 
instance all members of one generation escaped both polyposis and cancer The 
successive generation, however, had the disease again Pfeiffer and Patterson 10 
found a definite hereditary tendency m five eases Hardy 11 reported a woman 
23 years old in whom he belie\ed the disease to be congenital McKenney* 
also thought the disease may sometimes exist at birth He has observed a child 
2 years of age with well established poljposis, three older siblings have more 
adtanced stages, each in accordance with age The two families reported at this 
time show hereditary instance In one family the father and three children were 
afflicted , m the other the father had cancer of the stomach, and the son poly posis 
of the colon with malignancy m three areas 

McLaughlin" m 1943 collected from the literature 331 cases of multiple 
polyposis of the colon to which he added one case Since that time there hate 
been reported, in the atailablo publications, two cases by Pugh and Nesselrod," 
fitc cases by Hickman, 1 * fite cases by Pfeiffer and Patterson, 19 and three b> 
Rachet, Busson, Galmiche, and Rosey” To this group of 347 cases of poly posis 
of tho colon the following fite cases are added 

Case 1— M II, a 45 year old man, was admitted to the Strong Memorial Hospital, 
Jan, 11, 193G because of diarrhea which began five months earlier, rather suddenly, while ho 
was on a vacation One month later movements became nearly normal and remained so for 
another two months At that time diarrhea returned with urgency and, on occasions, partial 
loss of control Tho patient noted that exposure of Ins back to cold brought on immediate 
movement Ono month before admission he passed, for the first time, 4 or 5 cc of blood 
Following this period he had tenesmus and crampy pain in the left lower quadrant lie was 
constantly tired and listles" One week before, as a result of the first medical treatment, he 
used boiled skim milk without improvement He pu«sed blood again at the end of the move- 
ment The day beforo admission there was marked abdominal dist cation, severe crampy pain 
m the left lower quadrant flatus and an explosive watery movement, ending with 0 cc of 
blood lie had pyrosis and vomiting on this day also There were no otlcr symptoms 

Earlier history revealed that he had lost fourteen pounds during the past two years 
weight at timo of admission being 124 pounds He had always had carious teeth, with re 
pealed apical abscesses Ho lad passed satisfactory yearly examinations at 1 is shop, how 
cser, ono year before, hemorrhoids were noted for the first time He had vague low back 
pain for six months, attributed to a partial fall in his shop There were transient paresthesias 
of all extremities for tho proved mg week 

Ho was married His wife was nine and well. There were five children alive and 
stated to bo well male 24, female 20, male 18, female 9, and female 4 years of age Hi* 
father was alivo and well at 81 years, his mother well at 78 vearg. There were nine siblings, 
five alivo and well, two dead of accidents, one sister with colitis, unexammed, one unknown. 

Ho worked in a dental construction factory, his habits were not remarkable 

Examination revealed a will developed small man with evidence of recent weight loss. 
\ital signs were normal The left pnpil was 3 mm smaller in diameter than the right. 
Both reacted to light. A nasal septum deviated to the right, a no B i cn aer exostosis of right 
midmandible, complete adcutia. There was a soft, blowing, apical systolic murmur without 
transmission. The abdomen wax slightly distended, with mild tenderness over the course of 
tho enure colon, which was cosily palpated throughout. Roentgenogram studies of the colon 
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pAMILI VL pohpos,, „f 


r “"“" SM ” 


n »ouw '?,i’“' sh ,r rc<!n,asc of casfa - 

ln “ such as makamm ! han a ™ 8,e ““ " ere cstabMrf 

considered in this group C ^° we or st °mach, that case cannot be 

I'flJor, w 1SGI , LuschU^Xserih'c i'll* 1 I>C,,1 f, thc first t0 "P 01 * thls wndition. 
Two jeans Jatcr 1S63 Vircfic « lC condl,ton in a "Oman 30 years of age. 
^ -as however, S ? V f ^ «■»* P^ologic description, 

related cases m cstahlicK,^ .u „ atWcJ ,hc ,m P°«ant factor of multiple 
«™.h «“c mSU mS “"??”“>■ »' «“> tase Ho tabci « 
Since th« ume ,l,c " hsT, ^ ““ “ a *•* 

Jvochhart Vimmcn and DuW f ***“ CXteD f ne stud ‘ C3 of “'"d fara,lies 

currences in each of th.ee or fmi reported t0n fan »l>« with multiple oc 
scried three n °, r * OUp snCMSSKe generations McKcnney 4 has ob- 

ty-one cases Fn To ?, 2 *”*«"* ™ h th ' 3 **■«-«*! *w 
and sister with noU " a ^ cfieIdl re P°rted a family descended from a brother 
nm ^ S1 ^ ”°T m lhc third generation There are forty nine 
largo howrl Timl. 0 Clthcr multiple polyposis or cancer of the 

Falk reported a fi rW n T° r,< ' d ,hrcc families m which polyposis has existed, 
had di(.p? -if jo scvcn children, six of whom had polyposis, the father 

eiadpnpp m J °rrf ° aS ° ^ rom rancer °f the rectum There is iery convincing 
n i over a f er ccn ! °f *' 1C reports of cases that the predisposition to 

13 , re * tar T Thc fact ‘hat a certain number of cases haie apparently 
no sing y may be attributed to various factors Descendants of these iso- 
lated cases would according to the law of heredity demonstrated in the earlier 
tamilies, develop the disease 

The direct factor causing the proliferative tendency in the colonic epithelium 
is unknown except that it behaves as a mendelian reccssne and is transmitted by 
genes It would seem, also that this factor is similar to that causing adeno- 
carcinoma of the large bowel, for those individuals in these families who escape 
polyposis, in a great many instances, develop localized carcinoma of the colon 
or rectum at an earlier age, by several years, than the average It is belieied 
that this inherited factor accounts for a large share in the development of 
poly posis and the precipitating cause if any, a small share 

He mreUoe of Ue Society of University Surgeons Boston ifcuy, Feb 





288 


SURGERY 


with barium revealed a dilated and atonic rectum and colon sugge ting a long standing ob- 
struction m the lower rectum 

Laboratory examinations were normal except white blood cells, la 400, neutiojhila, 
90 per cent, lympl ocytes, 6 per cent, monocytes, i per cent, and stool contained blood. 

There were numerous external lemorrhoids and a tender movable mass lying in tie 
anal canal, several other movable smalt masse* were felt in the lower rectum, and 2 cm. above 
the inner anal orifice there was, mostly posterior, an indurated mass without a crater, oV 
st rue ting the lumen by one third, but not adherent to the outside bowel wall 

Proctoscopy revealed a broad based indurated mass, vascular, friable, and un ulcerated. 
There w ere many polyps of vuymg sizes Biopsy revealed active carcinoma. 



Treatment consisted in , 

Two weeks after admission a ' , I 

weeks later a r/ght sided col i i 

charge of bloody mucoid thin material from oom opriiui* , r Jr . 

lumen. Malnutrition increased temperature was mostly 5’ C subnormal, and six we 
after hospital admission he died of inanition 

Po«t mortem revealed extensive polyps through large bovul and carcinomatous degenera 
tion of a broad based lesion extending into the muscular layer of the lower rectum. 


Case 2— D H 21 year old woman the second child of the first patient (Case 1), 
first examined June 6 1936 because of intermittent attacks of diarrhea lasting a few 
at monthly intervals for two years. Blood in the stool had been observed once, about 
mon'h* before Rftrelv there was burning after movements ^ t ,ble 


Pro 

H».p.td.aOon to “^2 * '’„"'f 0 d n “j 6, 1936 Tlo 6,-1 »„H of tt. o 
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been pre^ot for o»* «*h there w a a fi e jounds loss ,a e fc ) t anf for one day W» eai 
m on nausea and tool i ng t «*re frequent 

■CMm nat on re sled an ent r )y 1} fferent nd c dual unre [On re apathet c, nohreslle 
»pgftt Jog* 8 nd narked del y drat on. > tal i pi* were normal there was moderate trover 
ne s along tran* erne sfil defend og colon lot no ma a was palpable the rec tus «aj nib) 
*i(A sort movable polyp* 

t-ahoratory stud fi rere uegau e ex cpt a rf- to blood cell count of on 000 and hefflo- 
g)al n at if-j Cm |er <eot Stool ira troohly Po t re Tor blooj 

TI a pat ent was git a aten e auj { urt c treatroeut of flu js glucose «ad who e Uood 
tran fu <JaS £ ght lays after a dm) ag focal anestlesia, an IfOstomr was pir- 

formed Ho ve er she e nt nueJ to ha e r dent d arrl en w tb tr ngy mu us and tJcod. hr 
1 ad nausea and rcy rated remit ttg four day jiosjojxrst e/y sue became cyanotic sod 
comatose anl <1 ed tb rtecn day* after aJa a Fo t mortem examinat on of the tow 
(■bowed tl e mu 0> to \» Pnt rely corered by polyps of all types ^ereral poltjs m f»d> 
sect on of tie colon measured 6 cm a J ami ter Tl ere as a ha J firm gray white annular 
r og of tumor tl» ue fO run >1 10 e tie rev turn, int ref) en rrl ng tl e lumen and 3 m. w dt 
0 cm below tb a ma * there as a large 1 road bn eJ firm polyp JI e omop c sect u» tlwyft 
loti of tl e»e areas t mi cl art e cfl c noma Ttee were no enla fied lymyh glanJj 0 
metoatsses found. 


VMc 3 -t if It) year old son of tl e fir t patient (Co el) «uj brother of two ttth*** 
(Ca e* ° and -I) as a 3m tied to btro. n 0 ifenor *1 ffo p tal i/ay Z Will becau s of r«f *• 
bleed og of three months duration tb s occurred as *j of ting on h i clo lung an 1 had b tie 
relation to motet&cats There ere infrequent periods of mild diarrhea. The c we e n° other 
* upturns 

Ln l tl i line s be had al ays cod lered bun-elf entirely well 
He n as a tye/l developed rather tb n boy with no er deuce of e ht loss who s o*eh 
avtl ag on exaautiat on except muit jle polyps in the rectum 

laboratory examwat oo she red wlote blood cell lboJO hemo a lub n 1370®. I* 
cent Eoenfgenogram shotted polyps throughout the entire large bowel 

Proctoscopy re *a led the rectum nearly filled by polyps B op y of one ereslth mnow 
figu es any CPUs rl cl had br hen through the basement membrane 
Trent 
fief rues 
bow i>ur „ 

paired tl rough n laparotomy - 

On heb J 9 113 tie abdomen "as ojened tie s gmo d ncued on tie au »«* ' 
bonier cany polyps fulgurated and th e proxunai end of the transected leum mpan 
On Ap la 193 a re* t ou of c«uw and right colon to the midline wa 
sect OH of b cl was 4 c<n- long 8 cm in June er and e ghed 900 f 

mershfn imf-H th on"! u t tie la ge t measuring 3 cm n d amrter Tm> ««*“ 


mourner 

brought 


o( iwj ( ^ JO w »«™ e <■»«»>.« IMS *"" 1 * 

o curred n>qu r ng laparotomy QQja j0hs pjyp, could be demon rated u> the rectum 

ivhen checked o ^ w Hy barium and a r ctra t films Severer it »' 

and * gtno d by d ect^ ^ on of the etna mug t gmo d and upper Tectum Was &cM 



GUPTILL FAMILIAL POLYPOSIS 0? COLON 

The patient was next seen seven months later, May, 1940, he was active and working 
daily Weight was 125 pounds, liis greatest— and about normal for the family stature He 
had three sennfonned stools daily Examination showed a few rough areas in the rectum 
winch were not considered definite polyps He was requested to return in three months 

However, he did not return until July, 1941 During the interim there had been a 
gradual increase in the number of stools up to six daily of a persistent watery type Ful 
miration was carried out biopsy bhowed no malignancy One week later it was necessary to 
tie an internal lemorrhoidal vein During August, 1941, it was nece '•ary to dilate lie low 
rectum on two occasions as the extensive scarring of the figurations baa contracted to form 
an obstructing ring 



Fie 8 (Case 3 A. H ) —Sortie*] specimen of cecum and right colon 34 cm long 8 cm 
In diameter weight 800 Cm A norm*) specimen of this extent would weigh approximately 200 
Gm This are* represents the most active polyposis encountered The dart area In mldcecum 


A biopsy during October, 1941, for the fir*t time showed definite carcinoma A two 
stage abdominal penneal resection was earned out immediately, excising as widely as pos 
Bible, there was already an indurated ma«s posterior in the rectum involving the whole thick 
ness of the wall 

feix months later, March, 1912, Here was active tumor in the reopened perineal ginus- 
This was resected During tugust 1942, an orcludectomy was done Tlie patient was last 
seen one month later and died about the end of the year 

In alt, this patient had twentj eight trips to the operating room, excluding diagnostic 
proctoicopics and transfusions. 


< * S E 4 — P II., 11 year old girl was tbe fourth elntd of the first patient (Case 1) She 
was a lunttcd to the Municipal JIo«pital, Dec 14, 1927, with a complaint of loo-o 6toola for 
six months Tlcrc was no blood or mucus, or weight los« Iterate of the family history and 
symptoms a barium enema had been taken six weeks before, confirming the diagnosis of 
diffuse polyposis. 

Pa*t history was entirely negative the was of small stature, undernourished, and pasty 
in appearance "Vital signs were normal There was slight distention of the abdomen. Many 
small soft polyps could be felt in the rectum 

Laboratory studies showed a white Wood eount of 13,200, hemoglobin, 12 Gm. per cent 
negative tuberculin test, otherwise normal 


Between Doe. 16, 1937, and June 2, 1938, four proctoscopie figurations w ere performed 
removing adequately all polyps m the distal 10 cm. of the large bowel In this caw the polni. 
were smaller and more easily visualised than in Case 3 ‘ J 1 
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Oa June 4, 1038, an appendectomy for acute appendieitu 
was uneventful. , , , « 

Pulguratioa of two polyps » sigmoidal area previously cleared was 
1338. Two weeks later there "«re signs of minimal piltnonatry tuberculous 
skin test became positive Tor the three months following, she was observed 
the local sanatorium, then released. 

On Dec 1, 1938, a laparotomy was performed, the midsignioid opened, 
pr eW ;at were fulgurated, ana the proximal on & of the transected terminal ileum 
end to side An ileostomy was left in thf mid right lower ija.3ro.nt 


performed, convalescence 


one on Aug 15, 

and tuberculin 
and tieated at 

several polyps 
was implanted, 



fie 11 (t'aaa ( F II) -'Photomicrograph Adenomatous polyp ot the colon (XW) 


bis. wo*!* liter, the cecuiu and right colon were removed, and after a similar period, 
tlio colon and sigmoid "ere removed down to the anastomosis. Following the discovery of 
the recurrent polyp* in Casa 3 at Uns time, it wan decided feept. 10, 1930, to remove the Sig 
nioid and rectum as low aa po-ublc, implanting the ilcutu into the rectum at the base of tie 
cul do sac This was dona without difficulty, tearing tlireo inches of the rectum 

This girl, although underdci etopej and much Underweight, stood all procedures well 
During the tea months follow mg the last operation she gained 43 pounds 

ToJa>, seven years later, she is a grown woman of 20 years fell* i« asymptomatic, 
weighing 103 pounds, she has one or two movement! daily, always well formed Digital cx 
animation of the Mump of the rectum shows no poll pi. it feels slightly granular od the sur 
face, possibly tie scars from fujguration Hfe nil) doc permit proctoscopy* or xray examine 
tiou She is employed by a bank. 

Pas* 5 -L 1> a 39 tear old white mao, entered the .Strong Jfeinoriaf Hospital, f eh 21, 
mi, because of an iraexjUmtd anemia- Trio dar* earlier lie had consulted his physician 
about the repair of bilateral uncomplicated inguinal hernia* Examination revealed a hemo- 
globin of 9 « Ota. per cent and bilateral hernias. Other" is* all was negative 
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Gltt-TILL FAMILIAL K)L\10SJS OF COLON 
p„, jp^jQ.y also me ,lea nothing rm.rk.Me H,. father l.nd dud one >'»' mn of 
T°S «h MoHor - »» »*«< -» >™« “•> «"• ““ a “®““ 
living and welt , , 

In the hospital the negative findwgs and anemia were confirmed 

White blood count was 12,200 fetool gnatae was strongly powtne Eoentgen btudie 
of the colon non nujc n,t» a.fflrMt,, tot *™*i po\ H . in ftf raff* ai*~vA*t colon 
and a narrowed irregular, partially obstructed area in the sigmoid, probably carcinoma 
Proctoscopy confirmed the presence of many small, sessile polyps in the rectum 
The patient refused a laparotomy which was advised and left the hospital 


He was next setn fourteen month* later, April £9 I9l2, emuj laming of eratnpy ab 
donmial jam, weight lo*-, aiul blw 1 m the stool, prog rescue for the p3St two months lip also 
noti «1 that for three "'•O'S i »*t bowel movements were more difficult, and the abdomen was 
increasing in size 

Inanimation revialcd a chronicalh ill man with marked weight lor*. Tip vital Signs 
were own a) The abdomen was distended Umpinic and not tender V mass coull be felt 
in the left lower qua 1 rant The rectum had mam polyps and id indurated mass about $ cm. 
above the sphincter 

cecostomj was performed, follouel two weeks ) a ter bp an abdominal permcal resection 
remoung 50 cm of the distal large l>u«ri, a left sided eolo tomy was formed from proximal 
segment of the colon. 1 
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smooth mucous membrane Malignant areas will appear broad based, invasive 
of the wall, and diffusely indurated Occlusion of the lumen results from mass 
growth or annular invasion Ulceration of the covering mucosa is uncommon 
in the degenerated areas 

Microscopically the polyps have a thin core of connective tissue infiltrated 
with lymphocj tes and cohered by a markedly hyperplastic columnar epithelium, 
with many well developed acini Mitotic figures are numeious Often also, 
the cells appear to be infiltrating the supporting membrane 

The acini of the adenoma aic equal in size, closely spaced, and lined by a 
single lay er of cells 

The constituent cells of an adenoma which is progressing toward cancer 
will show colloid degeneration, irregular and uneven growth, and invasion of 
the basal membrane Later the cells form abortive acinar structures and cellu 
lar sheatlis which extend into the submucosal lijer of the bowel Definite adeno 
carcinoma progressed from this stage 

Malignant degeneration is an intrinsic characteristic of polyposis of the 
bowel This fact is attested by the many reports Hullsick 1 * found 36 per cent 
of the patients m a collected 127 cases had cancer McKenney* found m each 
of tlncc families an incident of 33 per cent of malignant degeneration Hedin" 
stressed the frequency of mtercurrcnt cancer from poly poid disease Jones" re 
ported a patient who, five > ears after figuration, developed cancer of the rectum 
and died Miller and Sweet" reported a brother and sister both of whom had 
polyposis and cancer of the terminal large bowel Pugh and Nesselrod" believed 
100 per cent eventually become malignant 

Four of the five patients reported upon here had malignant degeneration, 
two of them multiple However, the death of only one (Case 3) was due to 
cancer The other two deaths (Cases 1 and 2) were due to the excessive demand 
made by the eellular growth on the general bodj metabolism lesulting in fatal 
malnutrition 

Malignant degeneration occurred in SO per cent of these five cases, and in 
40 per cent it was multiple In tlncc inst antes the cancer was m the rectum, 
twice in the sigmoid, once each m the descending and left transverse colon A1 
though there is a very walked tendency for local invasion of adjacent tissue, 
illustrated by the repeated recurrence in Case 3, there appear to be only very 
late, if anj ( general metastases No tumor was found in any of the .five cases 
other than the direct extension into the bladder and perirectal tissue in Case 3 
Although polyps occur about evenly in all parts of the large bowel, cancer occurs 
largely in the terminal 50 cm Smedal" believed this to result from the trauma 
of fcecs 

It would also appear that tlie cells of the recurrent growths have already 
taken on an intrinsic change by the time they become macroscopic, for these 
polyps while still small all are broad based, bumpy m shape, and less friable 
than the earlier sessile polyps. This suggests that the cells causing these later 
growths were cither alreadv intramural at the time of figuration of the original 
polyp, or, if coming from a new area of epithelium, they had developed a 
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The removed rectum and tigmoid showed many polyps, there were three areas of malig 
nant growth, one m the rectum, one in the descending colon, and an annular lesion measuring 
4 cm ux diameter in the sigmoid causing the obstruction. 

The patient was not seen again However, it is reported that one year later, March, 1943, 
he had regained 00 pounds in weight and was carrying on his previous occupation. Eoest 
genograms showed polyps throughout the remaining colon. The descending colon when viewed 
through a proctoscope showed many polyps, one 1J cm. in diameter was described as appear 
ing malignant Over this region he received 600 It of x ray therapy 

Ho is now living in the West, carrying on a busmens He apparently las no symptoms. 1 


Of this family of seven people, apparently all well as late as the sum 
intr of 1935, three remain who do not hate evidence of the disease The mother 
at 55 years and the youngest daughter at 15 years are both asymptomatic and 
appaicntly well They ret Use examination The oldest son at 31 years js known 
to be fiee by early roentgenograms and a proctoscopy during the past three 
months 


The second family has hut one case of true polypoid disease However, this 
is typical in its manifestations, King present m a diffuse form in all parts of 
the large bowel, os imgul.ii, mucus coveted multiformed polyps The patient 
also had the typical malignant dcgcnciation in three places in the left sided 
largo bowel There was one parent with carcinoma of the gastrointestinal tract 

It is believed that other cases could be discovered in this family if exam 
ination were permitted The fact that the existence of relatives can be estab- 
lished by Social Service and that they aic apparently asymptomatic does not ex 
elude polypoid disease 

The diagnosis of polyposts is made from the history, digital examination of 
the rectum, proctoscopy, and roentgenogram of the colon Of these the eon 
trast banum and air replacement enema is the most important Only 
can show the diffuse polyps in all sections of the bowel with the characters ie 
mottled effect from barium on the surface and in the interstices of the polyps 
The surgical specimens of the colon or rectum are essentially the same in 
all cases excluding the added pathology resulting from a superimposed carcinoma 
The bowel is uniformly larger than normal, the haustral markings persist, e 
serosal surface in appearance is normal The adjacent mesentery is often 
cned and edematous, w itli sev eral soft enlarged lymph glands The co on w 
palpated is heavy, docs not collapse on pressure, and feels rather soft Areas 
malignancy can be determined by constriction, scarring, or induration wtu 
in marked contrast to the rest of the bowel The weight of the bowel 
increased The entire large bowel to the m.dsigmoid of one patient > 

weighed 1,825 Gm, whereas that corresponding from a normal adult ™uia 
440 Gm When opened the mucosal surface is mucus covered and glistenm*. 


in appearance It is everyv 
closely placed villous and ses 
processes which, when large, 

The tissue is soft and friable me i'v-' 
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smooth mucous membrane Malignant areas will appear broad based, invasive 
of the wall, and diffusely indurated Occlusion of the lumen results from mass 
growth or annular invasion Ulceration of the covering mucosa is uncommon 
in the degenerated areas 

Microscopically the poljps have a thin cote of connective tissue infiltrated 
with lymphocytes and covered by a markedly hyperplastic columnar epithelium, 
with many welL developed acini Mitotic figures are numerous Often also, 
the cells appear to be infiltrating the supporting membrane 

The acini of the adenoma are equal in gizc, closely spaced and lined by a 
single la} er of cells 

The constituent cells of an adenoma which is progressing toward cancer 
will show colloid degeneration, irregular and uneven growth and invasion of 
the basal membrane Later the cells form abortive acinar structures and ccllu 
lar sheaths which extend into the submucosal lajcr of the bowel Definite adeno- 
carcinoma progressed from this stage 

Malignant degeneration is an intrinsic characteristic of polyposis of the 
bowel This fact is attested by the mail} reports Hullsick 16 found 36 per cent 
of the patients in a collected 127 cases had cancer McKenney* found m each 
of thice families an incident of 33 per cent of malignant degeneration Iledm” 
stiessed the frequency of intercurrent cancer from poljpoid disease Jones 1 * re 
ported a patient who, five } ears after figuration, developed cancer of the rectum 
and died Miller and Swiet** reported a brother and sister, botli of whom had 
polyposis and earner of the teiminal large bowel Pugh and Nessclrod 15 believed 
100 percent cventuall} become malignant 

Four of the five patients reported upon here had malignant degeneration, 
two of them multiple However the death of only one (Case 3) w as due to 
cancer The other two deaths (Cases 1 and 2) were due to the excessive demand 
made by the cellular growth on the general body metabolism resulting in fatal 
malnutrition 

Malignant degeneiation occurred in SO per cent of these five cases, and in 
40 per cent it was multiple In three instances the cancer was in the rectum, 
twice in the sigmonl once each m the descending and left transv erse colon Al 
though there is a very marked tendencj for local invasion of adjacent tissue, 
illustrated by the repeated recurrence in Case 3, there appear to be only very 
late, if an}, general metastases No tumor was found in any of the .five cases 
other than the direct extension into the Madder and perirectal tissue in Case 3 
Although polyps occur about evenly m all parts of the large bowel, cancer occurs 
largely in the terminal 50 cm SmedaP* believed this to result from the trauma 
of feces 

It would also appear that the cells of the recurrent growths have already 
taken on an intrinsic change by the time they become macroscopic, for these 
pol}ps while still small all are broad based, bumpy in shape, and less friable 
than the earlier sessile polyps. This suggests that the cells causing these later 
growths were either alread} intramural at the time of fulguration of the ongma) 
polyp, or, if coming from a new area of epithelium, they had developed a 
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tendency tow aid degeneration lefore becoming a visible mass The latter 
ln-pothcHs is more acceptable for the destruction of all existing polyps does not 
in m\ belief eradicate the mtnnsic mge of the epithelium to proliferate 
Treatment bx x rax over the entire colon is the onh conserxative therapv 
a callable This xxoull seem illogical fiom the Ie„mning lecausc the well-eii/ 
ferentinted cells ot the iduimns should le radiation resistant One patient 
(Case <i) reccixcd one Near after cxtensix e abdominal perineal resection tvs® 
courses of $00 r each of x rax thernpx oxer the remaining colon with apparentlv 
sonic, benefit IIoxxixci it is well to heir in mind the fact that this patient bad 
had the terminal »0 cm of the I owel remoxed which eras the cancer area 
The axailible reports ire not enthusiastic \ anzant 0 treated two patents 
xxith x rax for one and one lialf xe irs with benefit but dues nut feel that such 
management is ideal In a personal communication MeKcnmx has observed the 
progress of tumor growths follow in„ heaxx ndntion in mdivnlunls refusing 
surgerx 

The remoxal of jolxps through multiple colostomies xxas used hx Iledin 
and recommended m selected cases Hoxvcxer, to me it would seem a phvsical 
impossihilitx to de-strox adequate! x the joolx jn> as thex occur in a true case of 
finulnl polyjosis Hen if such xxert accomplished once the colostomies were 
closed the suigion would lo.se all clnnco of subseiiiient mspeetion of the mucosa 
xxluch is essential in permanent cure Tie use of the colonoseope as suggested 
by lit dm* would apj ear helpful but at best inspection can be carried out onlr 
to the splenic flexure of the colon Other means for treating the disease present 
in the transxersc and right colon xvould haxc to 1 e added 

Hankin’ in 1930 adxocated total colectomy but later* 1937 modified this to 
a temporary ileostomy with subsequent colcetomx and lleosigmoidostomy Miller 
and Sweet'* treated txvo patients b\ complete colectomx Jones • reported a 
patient treated br ilcosigmoidostomx colcetomx and figuration of remaining 
bowel Iloxxcxcr this patient dud four scare later from recurrence in the 
pelxis McLaughlin * found in 1943 tlintx nine patients treated by surgerr 
as shown in Table I The cases ad led are those of McLaughlin 11 1 Pugh and 
Nesselrod ,J 2 Hickman ’* a Pfeiffer and Patterson * i the author 5 




Ileostomy and total coleeton v 
Ileos giuo Jo tomy colecl n v 
Partial colectomx 
Ileostomv 
Ileo gmo do tome 
\bdom nal per neal re-evt on 
Xjia toma? 3 ileum to low re t QIU 
Total . 



It mil be note.! that duetts the p tst four .eatu e.pec.alh there ha. to a 
predominant chotee of — J SSZZZZS ? 
!irt'imeo”ad™ate,l th» method and „ ed tt tn sererd tu.tance. The 
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two patients whom I reported as having the ileum anastomosed to the rectum 
earlier had lleosigmoidostomj IIone\er, letuirenee of polyps in tlie sigmoid m 
one (Case 3) necessitated resection of that stump and part of the rectum In an- 
other (Case 4) this procedure was earned out as an elective, to eliminate all 
polyp beanng mucosa and still preserve the sphincter 



At the time of this resection a change in the terminal ileum was noted The 
diameter was meieased In 50 per cent, the serasa was grayish and granular, 
and the wall was firmer than usual Whether this is a localized ileitis as sug- 
gested In linkman" oi a change incident to the alteud physiologic function of 
the small bowel can be dcteinnncd only on more observations It is apparent, 
however, that the small bowel assumes certain new function, since both of these 
patients with no moie than S cm of icctum had essential]} normal stools twice 
dail} 

It is inj opinion that all polvp bearing mucosa must be removed and any 
segt&ftwt vi the rectum left with tlie sphincter should be sufficient!} short to be 
as} figuration at all times And even 
iav be done with wisdom only when the 
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1 rom tie experiences with these cases leading up to a setenyear cure of 
one, it is my opinion that the procedure of choice is figuration of the polyps 
in the lower rectum, anastomosis of ileum to icctum, followed by a wastage 
colectomy and subsequent close obscnation 

CONCLUSIONS 

1 Polypoid disease of the colon is inherited 

2 Individuals of a family who escape polyposis will, in a large percentage 
develop localized carcinoma of the bowel or stomach, at an earlier age than the 
arcragc 

3 Malignant degeneration occurs in a high percentage of cases mostly in 
the sigmoid and rectum 

4 Extirpation of the polyp bearing mucosa is necessary to attain cure 

5 A new type anastomosis is offered to make colectomy as near total as 
possible and still presene the anal sphincter and norm'll bowel habits 

INFERENCES 

1 Rankin F W and Gnmt* E. DvtTu't Wenon Mosis Polypi, J 4 it A 10* 

oc Staff Meet M»j* 
mte s of the Colon 

ilia] Malignant Am- 

olon J A. M A.U1 

sin i<m 


10 pfeiffcrf I> M and Patter-foif F = S Congenital or Hereditary Polypous of tk* 

11 Hard} ° g” E A W S °Pol^*ia < of the Colon J \ V \ 106 910 913 1936 
^r, nf„T„„„visr. r> w T- n (T,. c « Pnivrt.su fit the Laree Intestine Am a 


12 McLaughlin C \Y Jr D Ruse Folvposis of the Large Intestine Am 

13 Pugh" ILL 6 and lSea«elrod J I Multiple Polvpo d Disease of the Colon 


Surg 62 
d Rectum 


Pnl 

22 

23 


24 


the Colon, Ann Surg 93 1"8 1«* 



THE EFFECT OF STREPTOMYCIN IN “CLOSED LOOP” 
APPENDICITIS 

AN Experimental Study 

Jack II Farris, M D , Los Angeles, Calif , and 
Howard II Rojiack, MD (by imitation), Cambridge, N Y 

C HEMOTHERAPY as an adjunct m the treatment of peritonitis of appendi 
cal origin occupies an important role m the armamentarium of the modern 
surgeon The sulfonamide drugs have been credited with significantly lowering 
the mortality rate in spreading peritonitis as a sequel to appendicitis 1 More 
iceently penicillin has received attention in this connection 1 

The purpose in conducting this experimental study was to investigate the 
effect of streptomj cm upon the course of obstructive “closed loop” appendicitis 
m experimental animals Because of its selective action upon the gram negative 
intestinal flora it seemed that tins drug likewise would be a significant factor 
in combating peritonitis of intestinal origin 

The bactenologic aspects of appendical peritonitis m man emphasize the 
important role of the gram negative colon bacillus Appendical exudates in 
man contain BaciUus colt in 85 per cent of the instances, and in over 60 per cent 
of the cases the gram negative colon group is predominant* The intestinal 
streptococci, in general, arc considered nonpathogenie except for their reinforc 
ing effects upon sublethal doses of B coh These facts suggest that a drug 
acting primarily upon the gram negative organisms (strep tom} cm) would offer 
advantages in the treatment of appendical peritonitis over drugs which act pn 
manly upon ihe gram positive organisms (sulfonamides and penicillin) 

LXPERIMENTAI METHODS 

Thirty young adult rabbits, weighing between 2 and 3 kilograms, were 
used in tins study 

Controls — Ten animals served as controls Intiavenous nembutal was the 
anesthetic agent The abdominal area was carefully prepared with 5 per cent 
tincture of iodine and 70 per cent alcohol and suitably draped with sterile linen 
All instruments were sterilized by boiling A three inch transverse subcostal 
incision was made on the right and the appendix identified In one group of 
animals the blood supply to the appendix was completely sacrificed, the appendix 
crushed at its junction with the cecum, and ligated with a heavy sitk suture 
In the other group crushing and ligation were carried out with the meso 
appendix intact In a few animals saline washings of the appendix were ob 
tamed through a hypodermic needle for bactenologic study In all animals the 
append ix was distended by the injection of a sterile radiopaque medium (lip io 

1M1 Dead « Iho mefllns of the Society c f uahersltj- Surgeons Boston Mss! J\b 13 j„ 
SSi SS 'llVi""""’ *“">'<* «ltb He Deoartment of 
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dol or 70 per cent diodrast) The smilt needle hole through which the radio- 
inqnc substance was injected was reinforced with a mattress suture of fine silk. 
The appendix was then replaced info the abdominal cavity and the wound 
cosed Semi xnj views were taken Food and water were presided. No 
parenteral supportive theripv or chemotherapy was used The procedure was 
cairn d out with a minimum of trauma and blood loss so as to provide standard 
conditions 

Load Streptomycin — Ten animals served for an identical experiment ex 
ccpt for a single locil injection of Mnptomvcin into the lumen of the appendix 
at the time of operation The blood snppJv to the appendix was sacrificed in all 
of tlu. experiments After the appendix was divaseulanzed ami ligated at it* 
bjM l single dose of streptonucm was injected into the lumen of the appendix. 
Tilt streptomycin was dissolved m sterile distilled wafer, Ice contained 50000 
units Three animals received a single 27000 unit dose of strcptomvcin Four 
animals received a single oOOOO unit dose Three animals received a single 
100 000 unit dose No further treatment of am kind was given 

fystentte Streptomycin — Ten animals served for an identical experiment 
except that streptomycin was given j arcntciallv rather than loeallv In five 
animals treatment was begun at the conclusion of the operation In five am 
mals six hours elapsed before parenteral treatment was begun Treatment 
consisted of an uitiamuscular injection (27 000 units) even six hours Treat 
ment was continued for a total of sixteen doses so that each animal received 
400 000 units of the drug Streptomvcin was not put into the lumen of the 
appendix as m the previous ..roup 


fcESl LTs 

Controls — Nine of the control » dibits vvuc dead m less than fort' hours. 
I our of the animals in the {,rt>up of ten succumbed between the eleventh and 
twentieth hour three died between the t wen tv first and thirtieth hour one died 
between the thirtv first and fortieth hour the ninth died between the fortv 
first and the fiftieth hour and one animal survived Autopsies uniformly dis- 
closed a diffuse peritonitis The at pendix ruptured in even instance fotlowe! 
bv a fulminating severe lethal peritonitis The scjuencc of events following 
ligature of the appendix is illustrated in the serial roentgenograms in Fig f 
The lipiodol filled appendix in these two animals ruptured before the twentieth 
hour with dissemination of the content s into the free penfoma) eavitv Both 
of these animals were dead before the thirtieth hour 

The xvmptomatologv was identical in all animals Thev developed pro- 
found prostration soon followed bv abdominal distention and ngiditv The 
autopsv findings were practicalh identical m all animals There was alwavs 
x point of perforation in the appendix U the blood supph w ,s left intact 
(he nrea of perforation at peired to be s mewhat smaller than in the devascular 
ized gi oup Jn no nisfuice did perforation occur at the site of ligature of the 
b ise but rather in the body of the cadre There was usuallv n small amount 
of foul smelling bloods fluid in the I cn tonenl cavity Tins procedure produced 
, t atholosne lesion identical with twilled closed loop intestunl obstruction 
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SURGCBY 


The appendix m the rabbit is icUtncly larger than m man (Fig 2) ffta 

seed,™ t£ fc '“ W a “ a ™iformly perforates, thereby 

ding the peritoneal canty With a large inoculum of pathogenic orgwsmx 
The resulting peritonitis with its attendant symptomatology and pathologic 
changes is similar to that observed in man 



Local Stieptonycin — All ten munals in tins group summed as a result 
of a single mtnlumma 1 injection of streptomjem The postoperative course jD 
tins group of animals was indeed striking tfhen compared with the controls Th e 
animals at no time appeared sick and all took food and water freely within 
twenty four hours The) all gained weight and showed no fll effects from the 
operative procedure They were all sacrificed at intervals of one to four weeks 
and autopsies performed 

Autopsy findings wt« identical in all instances There was no evidence oi 
peritonitis It was difficult to obtain enough peritoneal fluid to moisten a cotton 
applicator for bacteriology studj There were no adhesions between the pen 
toneal surfaces The appendix had not ruptured m any of the animals In 
e ^ er y j ,t m wared to be distended to about five tunes normal 

diamet 
which U- 
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debris and inspissated fecal material The wall of this cavity when studied 
microscopical!} bote no resemblance to the normal histologic appearance of the 
appendix In effect, an "aiitoappendectomy” had occurred In every instance 
the peritoneal cultures were negativ e The cultures from the cavity showed 
no pathogenic organism'!, but in a few instances a few of the organisms oi the 
"soil and water" group were grown It seemed apparent that sterilization of 
the lumen of the appendix had occurred, and even in the presence of total 
gangrene of the appendix the animal had received complete protection from 
peritonitis * Fig 3 illustrates the roentgenograms on two different animals in 
this group These views, taken twentj one dijs after operation, indicate that 
the appendix still contains the lipiodol and the wall is intact This suggests 
that mechanical factors alone are not sufficient to pioduce rupture m an oh 
strueted gmpuenou* appendix 



v votf Co/Ajwimr •rg’aCare 0 C tAe appencfCt 


rontalnpd lipiodol 


Cars lollov. Ing ligature Of the appendix {Note 


Ra&ftrt ice 
>ldenced by 


Systemic Streptomycin — fame of the ten animals used in this experiment 
sunned There was no significant difference in the group receiving immediate 
parenteral streptomj cm and in the group in which six hours vveie allowed to 
elapse before such tieitmcnt w as instituted The single animal that died had 
received 25,000 units of streptomj c m mtramuscularlj immediately following 
operation Death occurred tvven!} four hours after operation, and a total of 
1 «j, 000 units of the drug had been given Autopsy showed a large hematoma 
m the mesenterj of the small bowel The append, v had not perforated and 


S( I UFBX 
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Here Mere no signs of pmtmuta It uas felt that this Mas an optratm dnH 
concomitant with fault* technique 

Tbe remaining nine animals sunned and Mere mtopsied at intervals of 
one to ten weeks One of tlie animals that was sacrificed four weeks after opera 
tion showed signs of a peritonitis inasmuch as there were multiple fibrinous 
adhesions between all loops of intestine However, tins animal had appeared 
perfect h hcalthv and hid "u mm<2 na^ht fAtocigbemf the experiment The other 
animals were remaikablv fret of adhcMons and the peritoneal surfaces appeared 
ontnei} nornul The appciranee of the appendix was stnkinglj similar to 
tint observed in the gioup tieated with local sti eptomv cm \n ' autoappen 
dectomv bad oec Dried V rants rem lined with ,1 well-dev eloped wall con 
taming .1 small unonnt of odor lev,, leilowish, theesv material which oa culture 
did not show the pr-escrut of pathogenic organisms There was never aav free 
fluid in the peritoneal (Mvitv kufopsi perfot med on one animal ten weeks 
after operation sliovved the remain* of the appendical appendage to be less than 
1 cm in diameter and length Histologic examination of the appendical re 
ma»H shom/1 nothin s hut a gun ul.it ion wall without the cellular characteristics 
of the norm il appendix 

It was our general impassion, however that these animals had an name 
diuti postoperative r-ourse Ass smooth than that observed in the gioup tieated 
with local stixptomvrm It w is gcmrallv somewhat longer before ihej began 
to take their food and watei with iclish In the animals sacrificed at one week 
there were definite signs of loe.il peritonitis The appendix was eoveied with 
a heavv Javei of fibrinous exudate, although it had not ruptured It seemed 
apparent that all of these annuals developed a low grade peritonitis which sub 
sided undo paicntei.il streptoiuvon therapv 


COMMENT 


liability were chosen for this experiment beiaiis*. of their avadabiht' ^ 
thcotetieal objection to the use of ubbits lather thin dogs might exist because 
of the absence of the anaeiobic flora iiotablv (.Vodnduou u<lrhn m the antes 
filial tract of the former However the significance of these anaerobes has 
remained an unceitam < plant it v, as to both meidcnce and eUolosic significance 
An exhaustive rern.w of the subject has been irpoiUd bv Boner and associates 
It is piaetioallv undeniable that among the artobu microbes the primary rob « 
ptaved bv the D coh It is also lather generalh agit-ed that Cl uikhu is not 
particularlv virulent m the peutoneal civitv and that it is essentially sapr^ 
phvtie rather than pathogenic ' Foi these reasons we felt tbit rabbits would 


seme satisfaetorilv 

Tlie contrast m the results obtained m the aninials treated with strepto- 
nnim tahetl tompned Mill, tlie central, «t«l> lMIc wme.l It Js apP’™ 1 
that this tint- is a potent agent against tlir bacterial ftoia of the intestinal tract 
of the rsbhlt (prnnanlt J1 coh ) Tim faihue of tlie blind appendical loops to 
runtnre in the treaud gtoup lends »»PP° rt 10 *h« ' h « the bacteriologm 

as neats of elostdloop intestinal obstruction an, of greater mgnificanee than 
oihef allied theories ralatne to the coneom.tant toxemia " The failure of the 
appendix to rapture after ligature and de.asculareatton m the tooted group 
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indicates that mechanical factors abne are not sufficient to produce a ruptured 
appendix even m the presence of an impancd blood supply 

The lesults obtained m the gtoup ticated sj sfcmtcally can perhaps* be 
explained bj the fact that streptomjcin appears in peritoneal ftutd ritbec 
rapidly, and its conecntiation tends to equal the concentration m the blood 
" 1 11 concentrations When the 

. ccted pi the Wood This 

from the gastrointestinal 

tract as shown bj the large amount of the drug leeovered m the feces under 
such conditions* A senes of in vitro studies on stieptomjem m the presence 
of artificial gastric and duodenal juice indicates that the potency ol this anti 
biotic agent was not matcriallx affected when mixed with these substances for 
t went i four hours it 37 5° C Thucfoie it appears that the administration 
of this drug maj be an excellent method foi sterilizing the gistromtcstinal 
tract when given bj the oral lonte 

co\cr usions 

1 Ligation of the rabbits appendix pioudes a eomement expel nnental 
method to study the effects of the isolated obstiuctcd intestinal loop In 
a series of ten animals this piocedurc resulted in a 00 per cent mortality within 
forty hours 

2 Streptomycin is effectiic m picvdifmg the toxemia ’ and death of rab 
bits in the experimentally obxtiuctvd and dcvasculamed ippendix A single 
injection of this drug into the lumen of the appendix icsulted m 100 per cent 
surmal Parenteral tieatment is likewise effective 

3 These studies support the view that in appendicitis as well as intestinal 
obstruction the bactei lologn aspects arc of gi eater significance than other 
allied thrones relative to the concomitant toxemia 

r . 'V.?/?* .ftUlv *tki«o»Ie ibo n c aluablo advice of Ur John A Icock Associate Professor of 

Internal Medicine Halve rs ty of M cl gan 


nl the Treatment of Spread 
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FEMORAL HERNIA WITH GANGRENOUS BOWEL 
Claro.ce Dennis, M D , and Richard L Vahco II D , Minneapolis, Ulna 

(From the Departments of Surgery Unuersitg of Minnesota Hospitals and 
Minneapolis General Hospital) 

pEAIORAL hernias are attended by strangulation in a far greater proportion 
A of the cases than is true in inguinal or ventral hernias, the figure being 33 
high as 32 pec cent in one series T 

In speaking of hernia, certain terms must he precisely used to clarify the 
subject under discussion “Strangulated hernia” is defined by Dorland as 
“one which is tightly constricted and has become or is likely to become ’ 
gangrenous In the present paper wo are concerned with hennas, in wfucl 
contained small bowel has actually become partially or wholly gangrenous 

In such cases with dead intestine m the sac, the published mortality rates 
are very high Jens lost eight out of twehe patients and a rather extensive 
review of the literature by Gatch and Montgomery uncovered only one report 
of fit e or more cases with a mortality as low is 2o per cent 

The reasons for the formidable risk of such situations seem to ns to fall 
under four main headings 

1 Local or peritoneal mfection 

2 Systemic and pulmonary complications due to the intestinal obstruction 

3 Fear of section of the m 0 uinal ligament and 

4 Fear of primary anastomosis 


CONSIDERATIONS IN THE SURGICAL. MANAGEMENT OF FEMORAL UERNLV 
WITH GANGRENOUS BOWEL 

The conventional method of earing for patients with femoral hernia with 
gangrenous bowel consists in exposing and opening the hernial sac at the out 
set enlargement of the neck as necessary to permit delivery of more bowel 
and either extenonzati 
laminated field The c 
Gatch and Montgomery 

The risks of resection and primary anastomosis by older metnoos na* = 
been too high to justify the use of those methods In most instances m whicb 
such cases have been reported the held has been initially contaminated by 
opening the sac and further soiled by performance of an open anastomosis. 
Disaster has further been courted by use of absorbable suture material tor 
the anastomotic procedure , , . 

Certain alternative methods have been presented Mulvany employed a 
temporary single barrel .leostomy and multiple procedures to avoid the need 
for anastomosis in the presence of obstruction and gangrene Gateh and Mont 
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FEMORAL HERNIA WITH GANGRENOUS BOW EL 
Clarence Dennis M D , and Richard L Vasco 31 D , SIinveapous, 3 tvs 

(From the Departments of Surgery Vnnernty of Minnesota SospxtaU aid 
Minneapot s General Hospital) 

pEMORAL hernias are attended by strangulation m a far greater proportion 
of the cases than is true in inguinal or ventral hernias the figure being as 
high as 32 per cent m one senes T 

In speaking of hernia certain terms must be precisely used to clarify the 
subject under discussion "Strangulated hernia’ is defined by Dorland as 
one which is tightly constricted and has become or is likely to become 
gangrenous In the present paper we are concerned with hernias in which 
contained small bowel has actually become partially or wholly gangrenous. 

In such cases with dead intestine in the sac the published mortality rates 
“ire very high Jens lost eight out of twehe patients and a rather extensive 
review of the literature by Gatcb and 'Montgomery uncovered only one report 
of five or more cases with a mortality as low as 2o per cent 

The reasons for the formidable nsl of such situations seem to us to fall 
under fonr main headings 

1 Local or peritoneal infection 

2 Systemic and pulmonary complications due to the intestinal obstruct on 

3 Fear of section of the inguinal ligament and 

4 Fear of primary anastomosis 


CONSIDER VTIONS IN TIIF SURCICVL MANAGEMENT OF FEMORVL HERNIA 
WITH GANGRENOUS BOVVFL 


The conventional method of canng for patients with femoral hernia with 
gangrenous bowel consists in exposing and opening the hernial sac at the out 
set enlargement of the neck as necessary to permit delivery of more bowel 
and either exteriorization or resection and primary ai astomosis in that con 
laminated field The cases of Jens Douglas and of many authors cited by 
Gatch and Montgomery attest to the high risk resulting from such management 
The risks of resection and primary anastomosis by older methods have 
been too high to justify the use of those methods In most instances m which 
such cases have been reported the field Jm been initially contaminated by 
opening the sac and further soiled bv performance of an open anastomosis 
Disaster has further been courted by use of absorbable suture material for 


the anastomotic procedure - „ 

Certain alternative methods have been presented Multan? employed a 
temporary single barrel ileostomy and mult.ple procedures to avoid the »eed 
for anastomosis m the presence of obstruction aud gangrene Gatch and Mont 

Supwrted an s researeli Slant from^Us^nsO Sc E ^the U 0 ^ 
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FEMORAL HERNIA WITH GANGRENOUS BOWEL 
Clarence Dennis, M D , and Richard L Varco, Af D , AIixveafolis, Minn 

(From the Departments of Surgery, Dnncrsity of Minnesota Hospitals and 
Minneapolis General Hospital) 

F EMORAL hernias are attended by strangulation in a far greater proport on 
of the cases than is true in inguinal or v entral hennas, the figure being as 
high as 32 per cent in one series T 

In speaking of hernia certain terms must be precisely used to clarify the 
subject under discussion “Strangulated hernia” is defined by Dorland as 
“one which is tightly constricted and has become or is likely to become ’ 
gangrenous In the present paper wc are concerned with hernias in which 
contained small bowel has actually become partially or wholly gangrenous 
In such cases with dead intestine in the sac the published mortality rates 
ate scry high Jens lost eight out of twelve patients and a rather extensive 
review of the literature by Gatch and Montgomery uncovered only one report 
of five or more cases with a mortality as low as 2d per cent 

The reasons for the formidable risk of such situations seem to us to fall 
under four main headings 

1 Local or peritoneal infection 

2 Systemic and pulmonary complications due to the intestinal obstruction 
3 Fear of section of the inguinal ligament, and 
4 Fear of primary anastomosis 

CONSIDER VTIONS IN THE SURCICVL MANAGEMENT OF FEMORAL HERNIA 
WITH GANGRENOUS BOWEL 

The conventional method of caring for patients ruth femoral hernia Mil 
gangrenous bowel consists in exposing and opening the hernial sac at t e on 
set enlargement of the neck as necessary to permit delivery of more ow 
and either cxterionzati , 

laminated field The c '« 1 


Gateh and Montgomery 

The risks of resection and primary anastomosis by older method! iM 
been too high to justify the nse of thoae methods In most instances m *h.cn 
such eases have been reported the field has been initially contaminated bf 
opening the sac, and further soiled by performance of an open 
Disaster has further hern courted by use of absorbable suture material 

the anastomotic P r °“ d >“ t bee „ presented Mulvany employed a 

Certain alternate motto* proc edures a f old , he need 
temporary single barrel do J obst „ ctlo „ a» d gangrene Gateh and Mont 

for anastomosis in the presence 

-.radiate School of the University of Minnesota. 
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Clarence Dennis, M D , and Richard L Varco, M D , JIinveapole JIen 

(From the Departments of Surgery, University of Minnesota Hospitals and 
Mmneapol s General Hospital) 

F EMORAL hernias are attended by strangulation in a far greater proport on 
of the cases than is true in inguinal or ventral hernias, the figure being as 
high as 32 per cent in one series T 

In speaking of hernia certain terms must be precisely used to clarify the 
subject under discussion "Strangulated hernia" is defined by Dorland as 
"one which is tightly constricted and has become or is likely to ^ ec0 “ e 
gangrenous In the present paper wc are concerned with hernias in w ic 
contained small bowel has actually become partially or wholly gangrenous 
In such cases with dead intestine in the sac, the published mortality ra « 
ire lery high Jens lost eight out of twelve patients and a rather estensiu 
review of the literature by Gatch and Montgomery nncoicred only one repor 

of five or more cases as ith a mortality as low as 25 rer cent 

The reasons for the formidable risk of such situations seem to ns o 


under four main headings 

1 Local or peritoneal infection 

2 Systemic and pulmonary complications due to the intestinal o 

3 Tear of section of the inguinal ligament, and 


4 Fear of primary anastomosis 


CONSIDFR VTIONS IN THE 8URTICIL MANAGEMENT OF tf SIORtL HERNU 
WITH CANCRFNOUS BOWEL 

The conventional method ot caring tor patients vuth femorat her ”“ 
gangrenous bond consists in esposing and opening the ernia sa j fue j 
sc, "enlargement ot the neck a, necessary t. pemt. d. . 
and either eatenorization or resection and primary a (1 cltI d by 

tatmnntcd field The ease, ot Jens Douglas “iag.ment 

Gatch and Montgomery attest to the high nsk resultin f tlods have 

The risks ot resection and primary a ”f™ 'L, .tmnees m which 
been too high to justify the use .umally contaminated by 

such cases hale been reported t erfOT ,nce of an open anastomosis 

opening the sac and further soi P absorbable suture material for 

Disaster has further beeu courted by use 

the anastomotic procedure presented Uulsany employed a 

Certain alternative methods have bee^P^ ^ , le Med 

temporary single larrd ‘ * „£ obstruction and gangrene Gatch and Mont 

tor anastomosis in the pr „ M „i ih. oi Maiiugf 

F™»rW or a « w— » a ■*““ 
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gomery were successful m three cases in which the incarcerated bowel was 
incised to make the external fistula decompression of the previously obstructed 
gut was aided by use of the Miller Abbott tube, and resection of the incar 
cerated ileum and anastomosis of the remaining ends were accomplished as 
a final procedure 

MINNESOTA METHOD 

t\e hare devised a method of caring for these esses which we believe to 
be superior to any of those previously proposed both as to immediate safety 
of the patient and as to saving of hospital bed days for him 



The stomach is emptied with *i 'Wangensteen tube and suction apparatus 
and the patient is supplied with water and salt as needed We usually find 
that he does well on V per cent of his bod} weight intravenously in the first 
twenty four hours one half of this as 0 9 per cent IsaCl and one half as 5 per 
cent glucose in distilled water Ordinarily one third to one half of this is 
given m the three hours employed in preparation for surgerj The patient 
is weighed and hemoglobin hematocrit blood urea nitrogen chloride and 
serum protein levels and carbon dioxide combining power are determined as 
further guides to fluid therap> A catheter is placed in the bladder 

Under local block anesthesia a vertical incision is made over the bulge 
m the grom and carried cautions!} down to the peritoneal sac The contents 
of the sac can be visualized through the remaining wall bloody fluid pus 
feces orhlacl bowel can usually he readily recognized (Pig 1 a) 
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SURGERY 


In case <up of these indicate, the presence of gangrenous bowel, dissection 
“ tfm ® rea ** •discontinued, and an incision is mide 2 cm above the menraa! 
ligament and parallel to it, and the vertical incision is continued upward to it 
to make a T shaped incision (I'ig 3, b) The aponeurosis of the external 
oblique muscle is split parallel to the ligament and about 1 cm above it and 
extended into the external inguinal ring The margins of the internal oblique 
and transversu, muscles (and the cord if the patient is a male) are elevated, 
the deep epigastric v esse/s are divided and ligated, and the peritoneum is 
incised parallel with the oblique skin incision (Fig 2) 



Pig 2 — Incliion In peritoneum for e*po» ur « of structures entering sac. 

From this sant 3 ge point, the nscera entering the hernia ma. be easily 
arm Omentum if imolreil, IS earnl. divided anti ligated close to the neck 
The smalt bowel entering the sac is prepared b, dim* of the mesenteric 
attachment from the prosimal to the distal side of the incarcerated loop ot 
bowel Two Ochsner clamps are placed across each of these limbs of 
and the ileum is set ered between euh pa.rwith the earner. 

The gan-renous sac contents having been field from mtra abdominal at 
tachmcnts, th°e mgn.nal ligament is diluted close to the pubic attachment and 
split laterally, taring enough heavy aponeurotic tissue applied to the front 
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of the neck of the sock to prevent relaxation of the neck and release of the 
soiled content The sic is encased in i rather firm lnjer of fascia derived 
from the femonl canal Dissection outside it frees the entire sac except tor 
the residual fibrous portions of the ring which can then be cut under direct 
vision from the snnoumlinft tissues and left on the necl of the sac (h ig 3) 
Pal pit ion for an anomalous obturator artery adds on item of safety here 



Fig 3 — Separation or neck of *»c with retent on of Intact fibrous rins 

Iht entire contaminated area may then be remoicd intact without soiling 
of the remaining field (I ip 4) 

1 urther preparation of tlie remaining bowel cuds mij then be done easily, 
and oblique aseptic end to end anastomosis is performed as for any case of 
resection m the presence of olistrnction * 1 oil owing closure of the inesenters 
the bowel is dropped back into the abdomen Performance of the anastomosis 
is facilitated by placement of the posterior silk row ns interrupted Cushing 
stitches before use of the running catgut 

Closure of the peritoneal defect in the rep ur of the hernia is easily ae 
comjlished because of the usual mobility of the peritoneum in this area 
Closure is usually made In interrupted mattress sutures of 2-pound test silk, 
approximating the margins of the defect resulting from excision of the sac 
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in a vertical line (Fig 5) and closing the original oblique peritoneal incision 
m a line parallel with the original opening (Fig 6) 

Repair of the hernial and surgical defect is simplified by application of 
the principles of the McVaj ITarkms modification of the Lotheisen fcermo- 



Flg 1 — S»c removed 
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plasty The margins of the internal oblique and transverse muscles are su 
tured to Cooper s ligament as far laterally as the femoral vein (Fig 7) and 
to the inguinal ligament lateral to that point (the cord in the male ordinarily 
being left external to this layer) A McV ay Harkins relaxing incision may be 
made in the posterior layer of the anterior rectus sheath if needed to gam 
approximation without tension 


Apon of ext obi m 
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The inguinal ligament is restored easily bj interrupted sutures of 3-pound 
teat silk approximating it as far medial!) as it will go without undue tension, 
to the lacunar ligament and to Cooper’s ligament (Fig 8) 

The aponeurosis of the external oblique muscle is finally approximated 
with interrupted silk (o\er the cord m the male) completing the hernial re 
pur proper (I jg 9) Silk closure of the skin is used without drainage 
If no e\ idence of necrosis is apparent upon first c\posure of the sac it is 
well to dissect the »ae rather wideh and to place moist packs about it before 



HB g— -\bdon nal wall cloaure reconstruction of inguinal lieame 
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incision of the sac wall In one case clean omentum overlay gangrenous bowel 
and dirty fluid m the sac The employment of this preliminary dissection 
permitted closure of the opening m the sic so that the operation could be 
completed essentially as described 

In case no nomiable bowel is encountered the sac, of course, may be 
widely opened the hernia reduced by enlarging the neck medially, and the 
repair done entirely from below 

RVTIONAIF Or TIIF OPERATION 

Prepa ration —Our experience at the University of Minnesota Hospitals 
his indicated that the severely dehydrated patient Ins not the stamina to 
endure e\en the most careful surgery and that e\en though the passage of 
three or four hours might increase the likelihood of frank gangrene in the 
strangulated bowel it is a safer course m the long run to spend this time in 
performance of the blood chemical and hematologic determinations indicated 
and in appropriate partial hydration at least 

Use of nasal gastric suction need hardly be discussed except to condemn 
preoperativc use of the Miller Abbott tube as dangerously time consuming in 
such cases Use of the urethral catheter is an aid to estimation by begin 
nmg urine flow of a state of hydration sufficient to allow operation and is a 
wise precautionarj measure to keep the bladder out of the surgical field 

Ancsthesw — In our earlier cases general anesthesia was used later spinal 
injection was used and finally we ha\e agreed as Watson does that a good 
local block offers by all considerations the best relaxation and the safest type 
of anesthesia An effort is made to block the ileo inguinal nerve medial to 
the anterior superior spine of the ileum the plexus surrounding the femoral 
vessels and the intercostal nerves up to the tenth dorsal nerve as they 
cross the anterior axillary line Infiltration of the mesentery is essential Our 
patients arc then awake and do not los<S cough reflexes or aspirate regurgitated 
gastrointestinal content with the facility of the sleeping patient 

Abo\ e all dependence on local block anesthesia with re enforcement pen 
odically permits the surgeon to work without the press of urgency so often 
inherent in the spinal or general anesthetic At e make no apology for expen 
diture of 2* _ or 3 hours for the block and procedure Restlessness is over 
come by settling the patient m a comfortable position in the first place, and 
bj the judicious use of small doses of morphine or pentothal intravenously 
Recognition of Gangrene 11 ithout Contamination —Use of a vertical mci 
sion over the bulge of the henna usually permits one to recognize by sight 
and smell the presence of frank gangrene without opening of the sac There 
are some early eases as indicated in Table II m which the sac was incised 
after such inspection only to find that gangrene had actually occurred In 
these instances in which necrosis is not apparent through the intact sac, it is 
eiidenth of too short duration to have resulted in either frank pus formation 
or heavv bacterial contamination for neither of these was noted in any of 
these incised cases and healing was uneventful In those in which gangrene 
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Table I Fcuoitu, Hernias With Gancpexocs Bo ejection op 
Bowel and Sac Intact 


hwu IK fij 

741007 ID 81 

747475 J V n 

_ 275 47 J W q Ida™ "7 ffd'j 

•Dle<l of ruptured nori| c arch, aneur)«m abdomen clean 

tv is apparent tlnough the intact sac, tlie pathologist usually found either pel 
foration of the bowel or obvious heavy contamination When gangrene has 
been found after opening the sac, vve have tried to close the sac by packs or 
forceps, although in two cases this has not been possible 

Importance of Atoning Contamination — Bacterial contamination of tb e 
peritoneal cavity is probably better tolerated than it has been considered to 
be, even in the absence of our present chemotherapeutic agents Nevertheless 
a refinement which obv j a tcs this risk is an added measure of safety 

Contamination of the serosal surfaces employed for the anastomosis is 
probably of much greater importance as indicated in an earlier paper 1 Use 
of the present method and of the oblique, aseptic, end to end anastomosis 
described m that paper seems to answer this requirement 

consider avoidance of contamination of the tissues to be used for 
hernia repair the primary aim m resection of the entire sac and content intact 
An infected hermoplasty is extremely likely to be a failure 

Avoidance of Absorption of Toxic Products ttt the Sac and Gut — Knight 
reported experiments in animals in which release of strangulation obstruction 
of twenty four hours’ duration had led to mild to lethal blood pressure drops 
depending on the seventy of the experimental strangulation This same a rgu 
ment should apply to man, as indicated by Knight’s observation that abdom 
inal fluid and venous blood from clinical strangulation obstruction cases c° n 
tamed depressor substances demonstrable on intravenous injection into cats, 
this effect was absent in the absence of strangulation, in hydrocele fluid, and 
in fluid from old hematomas 

Table II Femoral Hernias With Oancrenols Bowel— Resection or Bowel vot 
TNTACT FxCEPT FOR OpevTNO l'\C™>-Orr SAC DBCAISE Or DOVBT Of GANGRENE 


DCRATIQ** 
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Because of these experimental observations it is important to resect the 
gangrenous segment of intestine without releasing the neck of the sack A 
possible result of such substances in the sac fluid is suggested m a recent case 
of inguinal hernia with strangulation of seven hours’ duration and gangrenous 
gut operated upon bj Wangensteen m which this fluid escaped into the pen 
toneal cai lty the patient suffered an extreme degree of ileus w hich responded 
to intubation only after sev eral days 

Section of the Inguinal Ligament — Section of the inguinal ligament is re 
garded by most surgeons (Watson) as an unwarranted step to be avoided 
at almost any cost The success in our hands of the HoVaj Harbins hemio 
plasty has given us confidence In approximation of the margins of the internal 
oblique and transverse abdominal muscles to Cooper s ligament as far laterally 
as the femoral vein The relaxing incision of the posterior la>er of the an 
tenor rectus sheath has been used in some of the cases but has usually not 
been needed to obtain approximation without tension Repair of the inguinal 
ligament by suture of the medial end to the lacunar ligament and to Cooper s 
ligament seems to have given satisfactory results 

Our follow up unfortunately has been very poor One patient with an 
umbilical hernia died within two days The other death came twenty nine 
days after a femoral repair as described In this case the repair was sound 
at autopsy Of three patients upon whom follow up studies have been carried 
out two were without recurrence of hernia at two months and at one year 
respectively but one developed a recurrence as a direct inguinal hernia two 
years after repair \\ c did a follow up on one patient who had section of the 
inguinal ligament for excision of an arteriovenous fistula for eighteen months 
he had no sign of weakness, here Another patient had bilateral inguinal dis 
section for carcinomatous nodes with division of both inguinal ligaments 
hcie also obscivation ten months and three months later showed no weakness 
One patient had the entire left lower quadrant resected for recurrent sigmoid 
carcinoma including the inguinal ligament and leaving only Camper s fascia 
«nl the si in here also no sign of weakness was found on straining one year 
later In four hemipclvectomies performed by another surgeon * no evidence 
>f weal ness in this area resulted Wc believe that precise closure of good 
tissues is much more important than preservation of the initial integrity of 
the inguinal ligament 

We are perhaps a little conservative but have not allowed these patients 
out of lied the same ihj as surgery as we do other groin hernia repairs but 
liaw usuillv kept tl cm down for three or four days that is until after strength 
gain baa begun to develop 4 

Type of Anastomosis — The considerations favoring use of the closed aseptic 
an istouvosis employed routinely m these cases have been fully discussed in the 
paper describing that procedure \t the time of sut mission of that paper 
sixteen anastomoses bad been made in the presence of obstruction fourteen 
of them with gnngnne with two deaths The record todav with about three 
times that number of eases shows a lower mortahtv as experience has in 
creased nn 1 increasing confidence in the method has been gained Tnere have 



been no further suture line leal s Me haxc abandoned the local use of so! 
fonamides as of no proved aid to safety Although single layer silk anas 
tomoses as proposed by W angensteen hax e been generally adopted for gastric 
and colic anastomosis and for end to-end lleoeolostormes the importance of 
precision in suture placement in iliac end to-end anastomosis m obstruction 
cases n here the disparity in diameter of the lumen may be one to two or one 
to three has led us to continue with the tx\ o layer anastomosis essentially as 
first described 

General chemotherapy with sulfonamides or penicillin has usually been 
employed, but not in all cases It seems to us to add as much to the con 
fidence of the surgeon as to the safety of the patient 


Since March 19 1942 ten patients hare been treated by the technique 
described, nine for femoral and one for umbilical hernia with gangrene w 
each case. Six ha\e been treated at the Umxersity of Minnesota Hospitals 
and four at the "Minneapolis General Hospital • 

In fixe cases (Table I) the procedure x\as performed just as indcatel 
keeping the sac intact throughout Of these fix e cases one patient died He 
xxns an 81 year old man whose strangulation occurred forty hours before snr 
gery and whose wound healed primarily Ten days after surgery he developed 
thrombophlebitis on the opposite side xxhich responded nicely to lumbar sxrn 
pathetic novocain blocks lie died suddenly twenty nine days after operation 
while dressed and ready to go home Autopsy showed the wound eleanlv 
healed and the anastomosis in good order Death xvas due to rupture of an 
aneurysm of the aortic arch 

In the remaining fix e cases (Table II) the sac w as opened in three because 
visualization through the intact sac failed to demonstrate the early gangrene 
present In one instance the house officer doing the case before one of 1 ® 
authors was called did not know of this procedure (No 327 47) the sac a 
been dissected from surrounding tissue and packed off it xras closed wi 
hemostats and packed off with gauze during the progress of the procedure 
Primary union occurred despite this theoretical contamination In the 
case (No 25QS-45) the technique had Dot jet been developed to the point 0 
routinely leaving the fibrous ring on the neck of the sac and the strangulate 
got slipped out of the sac and into the abdomen during dissection 
fortunately an early case In this group also one patient died (No 


a xerv obese 75 year old man xvith a strangulated umbilical hernia whose 
repair xxas done m the face of frank cardiac failure which had not responded 
to attempts to digitalize him rapidly 
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The inherent safety of the method is indicated by Case 4900 46, a 62-ycar- 
old cardiac patient with persistent orthopnea resulting from repeated coronary 
arterial thromboses The procedure was necessarily done in a semisitting pos 
ture, but was well tolerated, and the patient was up and walking in seven 
days and home, well, in nine days 


CONCLUSIONS 

This method of repair of femoral hernia containing gangrenous bowel 
avoids contamination 

(1) by division of the inguinal ligament 

(2) by opening the abdomen aboic the inguinal ligament to see and deal 
with the structures entering the sac 

(3) by resection en bloc of the sac, the fibrous neck of the sac, and the 
contents, and 

(4) by primary aseptic anastomosis of the distended intestine above this 
obstruction to the empty bowel below 

The McVay llaikins modification of the Lothcisen hermoplasty with rc 
constitution of the inguinal ligament completes the procedures 

In ten cases patterned on this plan, two patients ha\e died, one of the 
heart failure with which he came, and one of a ruptured aortic aneurysm 
The others left well 
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END TO END ANASTOMOSIS OF THE ESOPHAGUS FOR 
ESOPHAGEAL ATRESIA 


Or\ar Swenson MD Boston 

(Fron the Surgical Seri let The Children $ lloip tal and the Department of Surgery 
ttanard lied cal School) 

D URING the past eighteen months I have had the opportunitv of operatm 3 
on twenty infants with atresia of the esophagus In fourteen of these 
cases it was possible after closure of the tracheoesophageal fistula to perform 
primary anastomosis of the esophagus One baby had an atresia of the esopha 
gus without an associated tracheoesophageal fistula, a gastroesophagostomy 
was successful! \ performetl With the exception of the first baby in this send 
of fifteen patients there were no postoperative deaths* Multiple stage opera 
tions consisting of ligation and division of the fistula gastrostomy and mar 
supialization of the esophagus were necessan for tl e remaining fi'e patients 
Two of these are In mg 

A mortality rite of 6 G per cent for primary anastomosis of the esophagus 
m babies with atresia is an improvement over the results reported in t e 
literature 1 * 4 Changes in technique and in pre and postoperative care mav 
be partly responsible for this A considerable portion of the credit is ue o 
earlier diagnosis of the anomaly on the part of pediatricians and at en ing 
phvsicians Furthermore, the dangerous practice of giving barium ora v i 
this tv pe of obstruction is now less common so that aspiration pneumon 
these cases due to barium has been less than m the past 

Preoperatnc Care -Shortly after the infant with esophageal atresia 
admitted to the hospital a small soft rubber No 8 catheter wit t ree 
in one end is passed through the nostril .nto the upper esophageal poucu 
(Fig 1) Gentle constant suction on the catheter is used to remove si » 
the blind esopl ageal pouch This reduces tl e danger from further asp ^ 
ot saliva while the patient is being prepared for operation e 
then placed lit o»gen gnen fluids parenterall; to correct delji ^ 
started on snlt.d, arena and penicillin to Help ote.conn I ot • p£»t 

Four to tiveli e hones after the initial parentera fluids bar 1>«» £«, 
a red blood count is taken and if th» * belou 4 5 million a 
fusion is administered I, the count » 


returns to normal and the th^Sant has’ been carefull) and 

not adusable to rush into ^ operation beiond forty eight hours 

addition., improvement ,n the infant s condition tri> 


t ot the Socictj of Uni vers ty Surgeon 


•One baby d!ed ° t ,„ 
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be gamed bs further delav and tl e livelihood of father aspiration pneumonia 
it inereased 

Anesthesia —'One operation m tins senes was done under local noioum 
mftUratiou Tim was a babj with estensise pneumonia congenital heart d is 
ease imperforate anus and perineal fistula The pneumonia resulted from 
barium haiing been gnen b\ mouth m m attempt to make a diagnosis prior 
to admission to the hospital mil the subsequent aspiration oE considerable 
amounts of this irritating matenal A prinuri anastomosis of the esophagus 
was performed llus bibs nnde s slow reeoien At a later date anoplast^ 
was performed under local anesthesia 



Local nosocain was also used as the anesthetic for part of a multiple stage 
procedure Tins patient was a premature infant weighing 3 pounds b ounces 
Ansstomosis was Hot considered feasible as the segments were too for apart. 
Therefore the fistuln was ligited and diMiled The baby stood the procedure 
wt>W on tftc following ilui gistrostoim w is performed under local noiocain 
mfijtratioii and cyclopropane was gnen for marsupialization of the esopha 
pus ttnrnerfisfefi fofibuing the gistristomi A good reetneri was made and 
the babi wetghc l 8 pounds 10 ounces at 6 months of age (The remaining 
four piticnts subjected to multiple atsge procedures were operated upon under 
cscloprop'mc anesthesia > 

In both patients operated upon under local anesthesia the infants were cod 
siderabh disturbed and expended a great deal of eDergv On the other fcan<? 
«e base seen no ill effects from light anesthesia with cs elopropane and the 
surgeon s work is facilitated 

fourteen anastomoses of Uk esophagus base been informed under ejclo- 
propmc anestbism with atropine ns tie onh preoperatne medication I*te 
operatise niotpimw hns W eu discontinued betaitse of the marked respiratory de 
jires-sion which it causes during ei clopropme anesthesia in infants 
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Operative Approach — Immediate!} before operation a cannula is placed 
in an ankle vein, and blood is gi\en during the procedure More blood is lost 
than is usually appreciated, and adequate replacement is of great importance 
for a smooth operatise course 

In all twenty cases a retropleural approach was used In the first seven, 
a short segment of the third and fifth ribs and a long segment of the fourth 
rib were removed on the right side as far posteriori v as possible In the last 
thirteen cases of this group, 1 5 cm sections of the third fourth fifth, and 
sixth nlis were resected, this gave a better exposure than in the earlier cas* 
Remarkabl} little respirator} embarrassment was observed post operatively, in 
spite of resecting part of four ribs In one ease roentgen examination two 
weeks after operation showed that new bone had bridged the gaps m the rt 
sected nbs 


Leaks m the anastomosis, when the approach is made retropleurallv , are 
not necessarilv fatal, as a fistula develops which drains through the wound and 
no fluid or air collects in the pleural cavitv In three cases at the Childrens 
Hospital, not in this series such fistulas have closed and the infants made B 
recoveries This has also been the experience of Haight* in some of his cases 
One bab} in this senes developed a fistula two weeks postoperativelv t was 
small, and closed spontaneous!} in about one week 

Once the mediastinum is entered bv freeing the pleura from the 
cage, and ligating and dividing the azygos vein, the tracheoesophagea 
can often be visualized This structure is adjacent to the vagus nerTe 
the Type III (of Ladd*) the fistula enters the back of the trachea and w re 
identified More difficult} will be encountered in exposing Type 1 , 
the fistula enters the canna and therefore is deeper m the mediastinum 
III is.by far the most common anatomic arrangement seen in t us anoma 

End to End Anastomosis »/ the Esophagus —The problem in mabm n a 
end to-end anastomosis is to overcome tbe distance between e 
lower esophageal segment. In order to secure .be m.mmnm lensft ” ^ 
lower portion of the esophagus the fistula ,s divided close *•«£““ ^ 

the fistula is liemg eut, the tracheal opening is closed by a runn » 
snture (Fw ") Bv this method there is nmer a large opening n tb 
dnring division of the fistula, and the maximum length of the lower 
the esophagus is ohtamed sh^d he freed, as the bleed 

Not more than 2 » „ easily produced This may lead to 

- - --- '”” d proper 

healing at the anastomos ^ ^ c^cutial to avoid or reduce to a minimum 

In suturing the es P *> p nrt jj erm0r e, the anastomosis must be water 
the tension on the suture ^ shortlv after the end of the operation 

tight as the baby W1 senes have been performed bv the method of 

Most anastomoses, except m this senes, 
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Haight This method uses two rows of silk sutures telescoping the lower 
esophagus into the upper esophagus ho additional sutures are used to reduce 
the tension on the suture line 

In the present series a somewhat different technique lias been employed 
Because of the friable character of the lower esophageal segment it must not 
be depended upon to carrj anj tension The upper pouch is in comparison 
a sturdy structure due to hypertrophj Furthermore it has an excellent 
blood supply most of which originates high in the neck T1 ercfore it is 



possible to free the upper pouch high into tie neck and thus gam considerable 
length Because of tl c thickened wall of the upper pouch traction sutures 
placed through its muscular coats and subniucosa are able to carrj a considerable 
amount of tension Tl e traction sutures are then passed through the fibrou» 
pemertebral fawn V. hen these are tied the upper esophageal pouch is 
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pulled down into the chest and tension on th» suture line is reduced fy tli* 
use of these traction sutures, gaps of 4 5 cm has e been successful]} overcome 
In addition, such sutures will present motion at the suture line, and thm 
encourage healing (Fig 3). 



FIs 3 — Drawing showing Ihe completed anastomosis with tension suture In plat-* 



Tlie making of the anastomosis itself is time consuming First, a inw o 
fine interrupted sutures is placed posteriorly through the muscular coats of 
the esophageal ends A second row is then placed thiough the mucosa of the 
two ends to approximate this laser The anastomosis is finished )>} completing 
the first row of interrupted silk sutures, to the muscular coats of the ends ot 
the esophagus This tspe of suture does not turn in a diaphragm which . » 
an advantage because the lumen of the lower esophagus is small (Fig V 
The suture used is 5 0 silk on half circle atraumatic needle 

Passin - the nasal catheter into the lower esophageal segment makes the 
o„; more ,1, moult to perform To m«rt <Le catheter mto the W 
■ , Mml „, the anastomosis has been completed mas damage tne 

Zre a C T, "Ln t ‘,L operate „ comp, etc, the catheter, ph.ch hat 
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remained m the upper pouch is removed Leaving it m place postoperative^ 
promotes pulmonar) lntectum, and exudate along the tulle m the nasopharynx 
maj produce tracheal obstruction 

A small rubber dram extending down to the anastomosis is left m place 
in the wound lor four dajfc In tins group of fifteen patients with primarj 
anastomosis of the esophagus, one leak of the esophageal anastomosis occurred 
This took place two weeks postoperative!! and the small fistula closed m one 
week 



n — rilotopritrh phov 


IWojM-rafitf Ore — In tlie postoperative care the problem is to supplv 
these infants with proper fluids ami adequate protein and caloric intake, to 
forestall generalized edetm which is a common and serious complication 
Edema is due to a \ a nets of causes chief of these being the low protein re 
sene in newborn infants excessive fluids particular)! saline solution, low 
caloric And mndeqnile protein intake mid infection If edema develops, the 
suture line is ciulnngcriil |>\ the swelling 

Oral feedings can he assimilated as soon as the anastomosis has been com 
pleteel but to give them on the fourth to eighth postoperative dajs is danger 
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ous, for the anastomosis is weakest daring that period Accordingly, it a 
felt that the wisest course is to postpone feedings by mouth until the anasto- 
mosis is -well healed 

For this reason, on the daj following the primarj anastomosis a Stamm 
gastrostomy js performed, aswg lo a/ noiocira anesthesia Eight hours alter 
operation fluids are {men mu the gastrostomy, and in eighteen hours a dilute 
formula is started This is brought Up to full nutritional requirements m 



, after anastomosis ° ! thC 

forty eight to seventy two to™ a*"*** ■» 'to «"»*«■« ”‘“1; 

The feeing, are at twohonr mtewala a. fir,, ana are topPei » 
through a Murphv top If G»en too qmrU, root, m,g mav tale pUee 
thn u> a set ere stram on the eeophageal anaalomooat (F.g BJ 

Onrm- the two or tfi.ee te after oper.t.on hetore , Ml 4* » S» 
vble dato.nWn, of hloo.1 nod pl*«" a™ !»'» 

, n reasonable protein and ealouc. 1 eyULremoot is swu 

By such a rcgi ^ If d gastrostorm is not performed and 

made available * ?Uld pio blem is difficult and a good protein intake 

liquids are 1>« P * U . t ^ postoperative daj» when it is mast es=e»f>al 

erninot he suppled w toe 
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In spite of all protective measures most of the infants become more or 
less edematous probablj due to low serum protein Concentrated albumin 
given intravenously lias proved to be an invaluable aid m combating this cm 
tressing edema 

On the tenth postoperative tlaj providing there have been no complied 
tions one half ounce of sterile niter is given b> month every two hours If 
this is well tolerated a part of the formula is then given orallj , and graduallv 
increased until in two or three dajs all feedings are taken by mouth 





•<« 

rig 1 — rhotograph of two children reported In thlv aeries The baby on the left Is 6 months 
old and the child on the right IS S months old 

In onlj one of these mfiuts lias a stricture of the esophagus developed 
uluch required dilatation Tins was an unusual case with atresia of the ter 
ininol ileum as well as atresia of the esophagus and tracheoesophageal fistula 
The fistula was divided In a transpleural approach and tlie deal atresia was 
corrected b> a Mikulicz t}pe of procedure One month later a primary anasto 
mosis of the esophagus was made In a retropleural approach There was 
considerable scarring of the lower segment of the esophagus and therefore it 
was not surprising tlmt esophageal dilatations were required in tins ease No 
other patient in this series has required dilatation I$\ roentgen examination 
(tig 6) some of these infants show furlv marked strictures However as 
long ns the formula is well taken dilatations are not necessarv (Fig 7) 


SUMS! ART OF ClSES 

R M {'sjfioag) w», admitted Aug 4 1<M5 This 9-day-old baby bov, weighing 5 
pound* 6 ounces was a limited wit! a diagnos s of tracheoesophageal fistula and atresia of 
lie esojlsRU*. fxsm on on revelled exien ve j neunion nan I marked generalized edema 
On the ioiWwvng day the fstuia was divided and an end to-end snastooo 819 of the esopl a 
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gua performed. A nasal tube was kept in place through the anastomosis, and feedings tret* 
given through the tubs; post operatively The baby ha 3 cyanotic attacks, re-piratioa becum 
labored, nnl he diel o n the seconl postoperative rlay Respiratory troubles were apparently 
augmented b } tl e nasal tube and in all subsequent ca-es its u«o has been omitted 

Necropsy demonstrated extensive pneumonia, pulmonary infarcts, anl some mediashm 
tie The anastomosis was mtaet Tie fact that this chill did not teach the hospital mta 
the ninth day of life was nnloabtedlr a factor in his death 

h C (297931) Was admitted ‘'cpt 19 1945 At 4 days of age this a pour. 1 babr 
girl with atresia of the e*o/ 1 agus and tracheoesophageal fistula was admitted to tie sur- 
gical service of the Children's Hospital The infant a general condition «u fair, cranial 
tion reveale 1 a svstolie murmur, tl ought to be due to a septal defect End to-end »na«to- 
mosis of the esophagus was performed, followed by a gastrostomy two days later On tic 
tenth postoperative day email portions ot feedings were commenced oralii, and four day* 
later all feedings were ly m uth. fche was discharged on the twenty first ho pital day 
The Congenital malformation of the heart is associated with slight cyanosis oa tier 
tion but has not interfered with the normal growth and development of the child, who is 
now 15 months old 


<3 K (SOSS'j) was almitted Oit 19, 104o This 3 day -old premature male infant 
weighing 4 poun Is 4 ounces, had a mediastinal exploration for atresia of the esophagus and 
tracheoesophageal fistula Closure of the fistula and an end to enl anastomosis of the e-opfn 
gus were performed Gastrostomy was carried out the following day The postoperative 
coursn was complicated by severe pneumonia Bt the tenth postoperative day he had mi 
proved and a part of the feedings were started bv mouth. He was discharged taking all 
feedings orally on tl c thirty fourth postoperative day, and has continued to do well at home 


L II (304j w >) was admitted Mav 5 J94o \t 5 days of age this baby girl wegb 
ing C'A poun Is was admitted to the Children s Hospital with a diagnosis of atTesw of the 
esophagus and tracheoesophageal fistula On the following day, unler cyclopropane anes- 
thesia, the fistula was closed and an end to end anastomosis of the esophagus made Two 
days later a gastrostomv was performed under local anesthesia Feedings were given via 
pastro’tcm} until the tenth postoperative day, n-bca portions ol feed ngs were Btarted orally 
The infant was discharge 1, taking all feedings by month, on the nineteenth hospital day 


I) G (304447 ) was admitted May 9 194G This 5 pound 10 ounce baby girl had es 
lessive, tenacious mucus an] regurgitations of fluid taken by mouth A diagnosis of e«op 
pea! atresia was made and the child admitted to tie Children s Hospital at 3 days of age 
In spite of extensive pneumonia, an operation, consisting of division of the fistula an an 
end to end anastomosis of the esophagus, was performed Oa the third hospital day gav 
trostomy was carried out under local anesthesia For one month the baby was in a prr 
carious condition because of the pneumonia Vfter this she improved, and was disc r ?** 
on the sixty sixth hospital dav, weighing 8 poun fa I ounce She has continued to do we 


D Q (•’04ojf) was admitted May 12 1946 This 2 day old babr boy, weighing * 
pounds had m addition to a tracheoesophageal f-tula and atre«ia of the esophagus, an 
atresia of the terminal ileum Through s right transpleural approach the tracheoesophageal 
fistula was divided and do«ed An abdominal incision was then made during the sain 
operation, a Mikulicz resection of the terminal bulbous ileum proximal to the atresia was 
done and a spur made between the ileum and colon A malrotat.on of the cecum was MM 
rf and . ga-trostoro, b ’ h *' d "* ”* ma " **” 

"TT not »< «. P"fo„a«l to —k. altar » a ““” 

.. . , „ . , ...ronlcnral approach. The patient was discharged on the fiftieth hospital 

SS’&. S. .1 «* -nw" — —S' 

m the six months after opera* 1 '"’ ! ’ nn ' 


e have been necessary » 
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A 1) (306133) was admitted June 1, 1916 This 5% pound baby girl was brought to 
the Children s Hospital at 2 days of age, because of atresia of the esophagus and tracheo 
esophageal fistula On the day following admission the fistula was closed and an end to end 
anastomosis of the esophagus performed A gastrostomy was made on the next day There 
were no postoperative complications, and partial feedings by mouth were started on the 
twelfth postoperative day She was discharged, taking alt feedings orally, on the twentieth 
hospital day Three days later she was readmitted because of vomiting She was given all 
feedings by gastrostomy for twenty four hours, then gradually oral feedings were resumed 
The baby did well and has continued to do so at home 


J W (307687) was olmitted July 28, 1946 This 2 day old male infant weighing 5 
pounds 7 ounces was admitted to the Children’s Hospital and a diagnosis of atresia of the 
esophagus and tracheoesophageal fistula was made The baby was in good condition an 1 
twenty four hours after admission the fistula was closed ana an ena to-end anastomosis of 
the csoplngus performed A gastrostomy was performed the following day The baby 
hd well anl small amounts of fluid were given by mouth on the thirteenth postoperative day 
On the sixteenth hospital day the baby was discharged from the hospital, taking all feel 


■ngi 1y mouth 

Three dais later the baby was readmitted because of vomiting This subsided after 
admission and recurred onlj occasionally until three weeks later, *1 en it became projectile 
A pjtonc tumor could be palpated and a diagnosis of hypertrophic pyloric stenosis was 
male Pyloromyotomy was performed The l abj has gamed steadily since discharge 


J X (307993) was almittcd Aug ll 1946 At 5 days of nge tl is 6 pound baby boy 
had a mel astinal exploration for at resin of the esopl agus and tracheoesophageal fistula 
The fistula was divided anl, in spite of the segments being 3 5 cm apart, an end to end 
anastomosis was performed The postoperative course was complicated by a severe eu 
tentis This improved after ten days and the child then made a good recovery ne was 
discharged home on tie twenty sixth postoperative day, taking all feedings by mouth 


C St 0 (308779) was admitted feept 2, 1946 Because of regurgitation of all 
fluil olfercl this 2 day old, 5 pound 13 ounce baby girl was given barium by mouth and an 
atresia of tlio esopl agus demonstrate! On the following day she was admitted to the 
surgical service of the Clullren s Hospital with extensive pneumonia, and there was a loud 
cardiac murmur indicating congenital heart disease An imperforate anus, with a small 
perineal fistula, was also present 

Because of the extn wely poor condition of the infant, the mediastinum was explored 
under local anesthesia, the tracheoesophageal fistula divide 1 anl an end to end anastomosis 
of tie esophagus performcl In spite of the infants poor condition, a gastrostomy was 
made under local anesthesia the following day The postoperative course was Moray be 
cause of extensive pneumonia and heart disease Frequent bouts of tachycardia were not 
well controlled with digitalis 

One month post opera lively anoplastv was performed under local anesthesia A glow 
recovery wns male, anl the patient was discharged on the forty fifth hospital day, taking 
all feedings by mouth The babr was ren lnutted to the Clullren 9 Hospital because of 
pneumonia anl rongemtal heart disease anl died at 3 months of age Neiropsy demon 
rtratel tK esophageal anastomosis and the closed tracheoesophageal fistula to be healed 
There was extensive pneumonia and a large interventricular defect m the heart 


J O (30OjI 2) was a lnutted ‘Vpt 12 1«46 This 3-dav old baby boy, weighing 6 
pounls 4 ounces was admitted to the Chil Iren’s Hospital with a diagnosis of atresia of 
the esophagus anl tracheoesophageal fistula On the dav following admission an end to-end 
anastomosis of the esophagus was made anl the fistula diviled The next day a Stamm gas 
trostomy was establi«l ed un ler local anesthesia and fluids were given through this, twelve 
hours postoperativelv The lalv did well and was started on small oral feedings on the 
tenth postoperative dav lie was discharged twenty days after admission, taking an feed 
mgs Iv mouth Five months later the balv weighed 15 pounds. 

M M ('(W336) was admitted S-pt. 16 1046. This 5 pound 5 ounce babr bov was 
a limited to the ad Iren t IIosp,tal at 5 davs of age Roentgen studies revealed an eso 
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phage al atresia without a tracheoesophageal fistula- Usually in such eases there is ct 
a great part of the lower esophagu*, making an end to-end anastomosis of the esophi^ai 
impossible Through a left transpleural approach the diaphragm was opened and th* 
stomach brooght into tl e cheat and ana*>toroo*ed to the upper esophageal poach. This tti 
possible as the pouch was unusually low m the chest, extending to the bifurcation of the 
trachea. 

Feedings hr mouth were started on the first postoperative day, and the hah/ did well 
except for some dianlu a lie was discharged on the eighteenth postoperative day, tola; 
all feedings by mouth lie has done well at home weighing 9 pounds at 3 months of age. 
Feedings are small in amount an J have to be given every three hours. 

J M (31122o) was admitted Oct 26, 1916 This baby boy was admitted to th' 
Children’s Hospital at 3 davs of age, weigl ing 7 pounds 13 ounces, with a diagnosis of es> 
pfmgeal atre«ia anl tracheoesophageal fistula The following day an end to end anastomosi 
of the esophagus was made and the fistula closed Twenty four hours later a Stamm p-'- 
trostomy was perfortnad. The baby did well, and on the tenth postoperative daj smjH 
feedings by mouth were started No fistula developed He was discharged, taking »D 
feedings by mouth on the eight! entli hospital day 

R S (3IH2<t) was admitted Nor 10, 191G This C pound 6 ounce baby boy was af 
nutted to the Children’s Hospital with a di*gno«is of imperforate anus, at 1 day of age 
It was noticed on the surgical service that there was excessive salivation, V soft rubber 
catheter posted through the nostril into the e*ophagus demon*trated an obstruction 4 
diagnosis of atresia of the esophagus and tracheoe«ophageaI fi tula, la addition to the 
imperforate anus, and rectove«ieM fi tnla, w»s made 

A sigmoidostomy and ga«tro<tomy were performe 1 under local anesthesia Two dan 
later the tracheoosopl ageal fistula wns closed and an rnl fo-eni anastomosis of the e^opha^’' 
performed The postoperative cour*e was complicate! by occasional vomiting due to the poo r 
function of the eofostomy Vs the colostomy started to function w«27, the vomiting stopped 


R B (312100) was admitted pee 3 19t6 At 3 days of age this S pound b ounce 
boy had a mediastinal exploration with division of a tracheoesophageal fistnla and endto-ra 
anastomosis of the esophagus The following day a Stamm gastrostomy was dona The p 
operative course was uncomplicated Small oral feedings were begun on the tenth 
live day The infant was discharged on the eighteenth postoperative day, taking all fcMin, 
by month. 

SI, MM MIT 

A series of twenty patients with esophogeil atresia that I hare operated 
upon is reported Fifteen patients had primary anastomosis of whom fourteen 
survived, five had multiple statre procedures and two of tbe<e survived on 
of whom has had an anterior thoracic esophagus completed and the secon 
awaits esophagoplasty 

Pre and postoperative care arc described Details are given for 
operative method for performing an end to end anastomosis of the esophagus 
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OPEN JUMP FLAP REPAIRS OF THE LOWER EATRLJIIT\ 
Lieutenant Colonel Bradford Cannon, Major Carl E Lischfr and 
Colonel Jam's B Brown (bt Invitation) 

Army of Tiir Umtid States 


T HE large broad smface defects and extensive deep scars of the lower 
extremity which must be resurfaced with flaps for better covering or 
before successful deep surgery can be done piesent a difficult problem m 
securing adequate amounts of shin rapidlj and bj simple direct methods 
The use of the open jump flap from the abdominal w all instead of a long tubed 
flap has reduced the time needed to complete a repur from many months to 
several weeks By this method wider defects can be covered than with a 
tubed flap which is necessarily limited m Us width Thus a single flap has 
been used to cover the sole and sides of the foot And m another patient a 
flap has been used to cover the whole anterior surface of the tibia In some 
scars of the lower leg which might have been resurfaced with large local flaps 
a jump flap has been preferred because the procedure is more rapid less 
hazardous and the results are more satisfactory 

The importance of removal of deep scar and restoration of adequate sur 
face covering before bone tendon and nerve repairs can be accomplished sue 
cessfully has been emphasized before 1 1 The bumps and blows to which the 
lower extremity and foot are exposed mal c adequate surface covering impor 
tant even if no additional deep surgery is necessarj Consequently a simple 
direct method of repair is important 

The success of the open jump flap from the abdominal wall depends on 
the maintenance of a short broad pedicle throughout all stages of the transfer 
Sufficient mobility of the leg shoulder and body to permit this shifting of the 
earner arm into juxtaposition with the leg or foot is essential The transfer 
1 as been done successfully to the sole of the foot to the leg at the level of a 
stiff knee and to other parts of the lower extremity Selection of the ipsi 
lateral or contralateral arm depends on which will accomplish the result with 
minimal discomfort in the cramped position The contralateral arm may be 
preferred for large foot repairs The radial s Je of the arm is generally used 
to carry the flap but the ulnar side may be better in certain repairs such as 
the lateral aspect of the thigh An excess of at least one third m the size of 
the flap is allowed to compensate for shrinkage One of tl e virtues of the 
open jump flap is that an adequate excess can be transferred Failure to pro 
vide enough skin defeats the purpose of the procedure and may necessitate a 
second flap 
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phageal stream without a tracheoesophageal fistula. Usually m such cases there is abducent 
a great part of tie loner esophagu*, making an endto-end anastomosis of the esophagus 
impossible Through a left transpleural approach the diaphragm was opened and Ik* 
stomach brought into tl e chest and anastomosed to the upper esophageal pouch This ksj 
possible as the pouch was unusually low in the chest, extending to the bifurcation of the 
trachea 

Feedings by mouth were started on the first postoperative day, and the baby did neH 
except for some diarrhea lie was disci arged on the eighteenth postoperative day, tabaj 
all feedings by mouth He has done well at home, weighing 9 pounds at 3 months of aje. 
Feedings are small in amount and have to be given every three hoars. 

J V (311223) was admittel Oct 26, 1916 This baby boy was admitted to the 
Children's Hospital at 3 days of age, weighing 7 pounds 13 ounces, with a diagno'is of eso- 
phageal atresia and tracheoesophageal fistula The following day an endto-end soastomoai 
of the esophagus was made and the f stula closed Twenty four hours later a Stamm gas 
trostomy was performad The baby did well, and on the tenth postoperative day sradl 
feedings by mouth were started No fistula developed lie was discharged, taking all 
feelings by mouth on the eighteenth hospital day 

R £ (311126) was admitted Jvot 10, 191C This 6 pound 6 ounce baby hoy was al * 
mitted to the Children's Hospital with a diagnosis of imperforate anas, at 1 da' a{ »&■ 
It was noticed on the surgical sen ice that there was excessive salivation \ soft rubier 
catheter passed through the nostril into the esophagus demonstrated an ohstmet on A 
diagnosis of atresia of tl e esopl agus and tracheoesophageal fistula in addition to the 
imperforate anus, and rectovesical fistula, was made 

A sigmoidostomy and gastrostomy were performed under local anesthesia Tiro dtji 
later the tracheoesophageal fistula was flowed and an eal to-end anastomosis of the e ophag’ 1 2 3 " 
performed The postoperative course was complicated by occasional vomiting due to the peer 
function of the colostomy As the colostomy started to function well, the vomiting stoppe 
The infant was di»cl nrged on the twenty second postoperative day, taking all feeding" ora “ T 
He was readmitted three davs later because of a fistula from the e ophagus to the bate Thu 
closed in seven days an 1 has remained clo'ed since that time (three months) 

R B (312406) was admitted Dee 3 1946 tt 3 days of age this 5 pound 6 ounce b»ir 
boy had a mediastinal exploration with division of a tracheoesophageal fistnla and end OO 
anastomosis of the esophagus The following day a Stamm gastrostomy was done The p« 
operative course was uncompheate f Small oral feedings were begun on the tenth postope ^ 
tive day The infant was discharged on the eighteenth postoperative day, taking all w ul o 
by mouth. 

SUMMARY 

A series of twenty patients with esophageal atresia that I have 0P e ^ te ^ 
upon is reported Fifteen patients had primary anastomosis of whom fou ee^ 
survived, five had multiple sta-re procedures and two of these survived o 
of whom has had an anterior thoracic esophagus completed and the sec 
awaits esophagoplasty - an 

p re and postoperative taw aw dfcs/wdwtd Details ace given i° r 
operative method for performing an end to end anastomosis of the esophagus 
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TECHVIQCE 

An incision longer than the defect of the leg or foot is made on the raid 
or ulnar side of the forearm selected as the carrier of the jump flap W ith short 
perpendicular incisions at either end a long narrow flap is elevated A dimt 
abdominal flap of corresponding size is prepared at a suitable place oa the ab- 
dominal or chest wall The flaps are overlapped and sutured together 
underlying raw surface on th e abdominal wall is grafted. 
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The delay of the remainder of the flap or ‘pancake” outlined on the ab 
dominal or chest wall is usual]} completed in two or three stages, the first after 
about two weeks or more and the others at about weekly intervals The delay 
consists in the partial severing of the normal blood supply to the flap at each 
stage At the first stage, incisions are made along one or tw o borders and the 
flap undermined At the next stage the remaining borders are cut and the 
undermining completed A third stage is necessary only if the flap is too 
large to permit complete delay in two procedures After each of the opera 
tions the incisions are sutured so that there is no exposed raw surface He 
silient pressure dressings with cotton waste for support and hemostasis arc 
essential after each of these procedures to insure primarj healing Adhesnc 
strips are adequate for fixation but an encircling bandage ma> be used J ither 
one allows read} access to the wound for inspection of the flap and change 
of dressings 

The prepared flap is now detached from the abdominal wall and the bed 
from which it came is usually covered with a split thickness graft The scar 
on the low ei extremity or foot is dissected free removing all deep sear tissue 
until an adequate minute blood supply is present The back rest of the operat 
mg table con he elevated so that the leg and the arm are brought together 
"Vvhen a suitable position has been established by adjusting the table and sup 
porting the patient with sandbags 01 pillows the flap is carefully and ac 
curatel} sutured in place If the pedicle of the flap is needed to cover part of 
the scarred surface the scar is not removed completely until a final adjust 
ment is madt A plaster cast is usually preferred to maintain position of the 
body arm and leg at this stage but adhesive fixation may prove satisfactory 
The fixation does not allow as leadv access to the wound but full support of 
the patient through this period makes him more comfortable 

In the transfer of the flap to the leg or foot a combination of local inflitri 
tion anesthesia for elevating the flap anti a low spmal anesthetic for dissection 
of the leg and cutting a free graft to cover the donor area has proved more 
suitable than gem.ral anesthesia or local infiltration alone With the patient s 
cooperation firmer fixation can be established more comfortably and in a more 
suitable position 

Two delft} s wsuaflj suffice in detaching the flap from the arm Adjust 
ment of the flap on the leg or foot and resuture of the narrow flap in the arm 
ma} be done at the same time that the flap is cut free or may be postponed 
until later 

It has been possible to complete the procedure from the first operation 
until the fnal adjustment in ns little time as ten weeks Some of the larger 
flaps however have taken twelve to sixteen weeks The arm is attached to 
the abdominal wall for three to five weeks and to the leg for another three to 
five weeks am? t?tc final adjnsfment is done one to three weeks later 

COMMENT 

The use of open jump flaps from the abdominal « ,11 has made possible the 
completion of repairs of large surface defects of the lower extremities and 





ONE STAGE PUSHBACK OPERATION FOR CONGENITAL 
INSUFFICIENCY OF THE PALATE 

Herbert Convvai, M D , New York, N I 
(From the Department of Surgery, New Fork Hospital and Cornell University 
lle ftcal College) 

T HE classic work of Dorrance and Bransficld 3 5 on Ike anatom} and phy siologv 
of the palate and their description of the technique of the push hack opera 
tion have served to establish the principles of surgery directed tovvaid the correc- 
tion of imperfect speech in cases of congenitally short pilatc The operation is 
performed in two stages At the first opcr-ition the mueopenosteal flap is cle 
sated the palatine arteries are divided and a split skin graft is sutured to tlic 
periosteal surface of the mueopenosteal flap, which is then sutured back to Us 
original position Three to ten weeks later, when collateral circulation is cstab 
lished, the mueopenosteal flap is elevated and' is dislocated posteriori} so that 
the distance between the soft palate and the posterior phiruigeal wall is dimin- 
ished sufficiently to allow for phisiologic closure of the velopharyngeal sphincter 
Although the functional results are good m a high percentage of cases following 
the use of this technique, the objection to it lies in the fact that two operations 
are necessary Multiple operations are known to favor the development of 
fibrosis of the soft palate with consequent limitation of mobility which in some 
cases is reflected in imperfect speech Cognizant of this problem, Brown* 2 
described his single stage operation for elongation of the congenitallj short 
palate In this procedure the mucopcriosteum of the hard palate is elevated as 
a direct flap and mimediatelj set back The palatine arteries are preserved 
The posterior dislocation of the flap and the soft palate js accomplished bj 
‘careful loosening of all tissue around the artery, gently sketching it from the 
foramen and if necessary, carefully cutting it away from tlic palatal flap ” 
Brown stated that the contraetmc resulting from healing on the ran surface of 
the mueopenosteal flap which is exposed in the nasopharynx, does not seem 
great enough to warrant the use of a skin graft In commenting upon this tech 
nique, Dorrance and Bransfield have pointed out that if sufficient lengthening 
of the palate is obtained the palatine arteries must of necessity be acutely 
kinked It has been my experience that, in many cases free backward disloea 
tion of the palate cannot be obtained by the method described by Brown 

Interest m this pioblem led to the dissection of anatomic specimens of the 
palatine bone It was determined that the course of the palatine artery through 
the pterygopalatine canal imanably is downward and forward Fig 1 shows 
an artist’s sketch of this relationship Viewed from above and from m front 
the descending palatine arteiy meets the horizontal plate of the palatine hone 
at an obtuse angle of approximate]} 133 degrees Moreover, detailed study of 
the reg ional anatomy demonstrates tint the contents of the pterygopalatine canal 
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foot m a much shorter time than by of her remote methods The local double 
pedicle or “slash” flap and the delayed local flap are more direct methods, 
but the size of the defect to be co\ ered is limited and future deep surgery may 
be complicated by the scar on the leg Open jump flaps are practically not 
limited in their width or length and the hazard of their transfer is reduced 
because at all times a broad attachment to the arm is maintained A total of 
twenty two open jump flips ha\e been done with success in all but one in 
stance In this case, there w as a narrow marginal loss 

In the late care of all flaps, especially those co\ ering a weightbearing 
surface, daily inspection is important because of the possibility of local necro 
sis and ulceration from trauma or bums m the insensitive flap Betmn of 
sensation in all flaps is a slow process requiring months and occasionally years 
for complete regeneration The rate of regeneration depends on the location 
of the flap and the adjacent or underlying neive supply Regeneration of the 
sole of the foot is therefore far slouer than the thigh In this group of recent 
flaps, only partial regeneration can be reported 

SUMS! \M 

The open jump flap from the abdominal wall in repairs of the lower ev 
tremity and foot is described 

Success of the open jump flap depends on the maintenance of a short broa 
attachment to the forearm throughout all stages of the transfer 

Large repairs by this method can be completed more rapidly and wn 
more satisfactory results than by other remote methods 
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vascular bundles and the soft palate before and after retroposition by Vhis 
technique The palate is depicted as at rest in this diagrammatic sketch tti 
preparation for the osteotomy the nasal mucosa is firwded at the yj.nct.vni of 
hard and soft palate The osteotomy is performed with a small chisel The 
neurovascular bundle is retracted Htenllj as the posterior bony shelf is cut 
medulb, and then is retracted mediallj as it is cut lateral! j A thin plate of 
S to 4 itucu in width and 1 to 1 5 cm m iertieal dimension is rcmoied 
Yig 4 is a sketch of the palatal region On the left side the posterior bony wall 
of the canil has been rcmoicd On the right side the dotted lines indicate the 
point at which the chiseling is started After the ostcotomj is completed the 
palate is dislocated posteriori) so thnt the soft palate touches the posterior 
plnrjngeal will Sutures are placed to hold the anterior margin of the mneo 
pci losteal flip to the fringe of the nasal mucosa attached to the hard jnlatt 
fl ig i) In cases in winch there is a Ixmj cleft the palate may be split in 
a horizontal plane (as recommended l>y Brown) so that an opening into the 
nose is a' aided 




The technique for a one stage push hick operation which hat just been <ie 
scribed has been carried out m sixteen ptficnts without injury to the palatine 
artery These patients have hen followed f or periods of tune i in mg from one 
to fourteen months hollowing operation speech training his been emphasized 
°f FWl P Fr ? uJ spcwb fniner a * <f >e plastic surgery clinic 
of The Aew \orh Hospital has been a 0 invaluable aid not only m training these 
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include not onh the descending palatine artery trut also concomitant veins and 
the anterior branch of the palatine nerve, the fiber* of which are derived from 
the sphenopalatine branches of the maxillary nene This nene supplies lie 
mucous membrane and the mneons glands of the hard palate and the alveolar 
process Both the nght and the left anterior palatine nerves send branches to 
both sides of the palate In anatomic specimens it is a simple procedure to chip 
away the thin bone which forms the posterior wall of the pterygopalatine canal, 
thus completely freeing the small neurovascular bundle Its easy posterior dis- 
location is shown in Pur 2 Viewed again from nbov e and in front the an?le 
at which the pajatwe neurovascular bundle meets the plane of the horizontal 
plate of the palatine bone is seen to he an acute angle of approximately 4) 
degrees 
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THE REPARATIVE SURGERY OF SOFT PART WOUNDS 
Samuel P Harbtsov, JI D , Pittsburgh, Pa 

T HE division of wartime surgery into initial, reparative, and reconstructive 
phases by Eduard D Churchill has been a very useful one It has clarified 
considerably the study of war wounds in that each phase may be appraised 
separately, in keeping with the fact that different surgeons worked cxclu 
suely, for the most part, in one or the other situation, and few had an oppor- 
tunity to serve effectively in more than one This paper deals with the repara 
tive phase only, that period which begins as soon as the soldier is evacuated 
following initial surgery, and ends when he is returned to duty m the theater, 
or evacuated to the Zone of the Interior for reconstructive surgery ot pro 
longed convalescence In the majority of cases the reparative phase concerns 
the early closure of wounds of soft parts and the rapid rehabilitation of the 
soldier but in a considerable number it means earls closure of extensive in 
juries to facilitate later reconstructive work 

The Twenty first General Hospital* was fortunate m being the first general 
hospital to function m North Africa remaining there a year, in serving foi 
nine months m the Italian theater, and then for ten months in eastern Trance 
Thus it was possible to watch the changes m the treatment of wounds and to 
carry out early improvements in management Duung the North African 
campaign the patients were received many days after wounding, usually after 
being evacuated through several installations Most of the uounds were 
granulating and contaminated, if not actually infected Scar disability, and 
invalid reactions were all too frequent All surgeons recognized the necessity 
for earlier closure and tried out various methods In Italy real advances were 
made In this geographically small theater lighter casualties were speedily 
evacuated (one to four days) to general hospitals where early closures wore 
extensively tried and studied, leading to certain well defined principles in the 
technique which were included in the directives of the Surgical Consultant for 
the theater Shorter hospitalization, lessened disability, better morale, and 
decreased nursing care were the results In Prance, during the third year 
abroad with even larger number of patients, wound closure on or before the 
fifth day became routine m almost every suitable case This was made pos 
sible by developing special operating room techniques whereby five surgeons, 
one instrument nurse and five anesthetists could handle 100 cases for closure 
(suture and/or graft) in a five hour period (Fig 1) 

Table 1 shows the material upon which this paper is based The division 
of the data into countries serves to indicate the changing demands put upon 
the hospital as the war progressed The experience is a large one and the 
table refers onlj to general surgery , it does not include the large number of 
orthop edic cases Even though much has been written to date upon the sub 
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patients in the development of normal speech but also m the selection of eases 
for operation At the present time eleven patients can be said to have normal 
phonation and enunciation while five arc still t iking speech training This op 
erative technique lias been applied to an adult m onlv one case Advantage was 
taken of the cooperative attitude of tins 53 } car old woman to obtain xrav 
evidence of the effect of the operation According to the method of Froschels 
and Haudek,* the tongue, the posterior pharjngeal wall, and the two surfaces 
of the soft palate were coated (after eoeaimaation) with an ointment of bismuth 
and petroleum jellv The positions of the soft pilatc before and after operation 
as the patient tried to close the velopharyngeal sphincter in pronunciation of 
the consonant “K” are shown m Pig 5 


SUMMARV 

An additional operative step in the technique of the push back operation 
for congcmtallv short palate is described Tins step consists of the removal of 
a portion of the posterior wall of the bom ptervpopalatmc canal thus permitting 
easj backward displacement of the mucopenosteal flap and the soft palate Bv 
this step the blood supplv and innervation of the palate arc preserved The pro- 
cedure permits satisfactorv lengthening of the palate bv a one stage operation 
The operation mav be applied to cases in which there is congenital insufEciencv 
of the palate without cleft as well as to eases in which there is shortening of 
the palate in association with incomplete or complete clefts 
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jiet of wound closure it was felt that this large senes due to the fact that the 
Jiospif if w or/ cd intimatclx iti i 1/ pluses of the problem from the beginnin'' 
uas. worth reporting The outstanding impression obtained is that all surgical 
procedures Ik time more inti more simplified as time went on so that non a 
lomparntivtfv few principles can He set down to cover all the problems This 
simplicitv bciame apparent onh after discarding hv trial and error manv in 
sohed nnd uimcctssarv innovations 

DRERsfVOS 

The requirements of a satisf ictorv dressing after initial surgery include 
stierif essentia/ points Thej must remain in place prevent edema of the 
wound and surrounding tissues, allow secretions to he absorbed and afford a 
' arytni degree of splinting depending upon the wound The mod usability of 
the use of petrolatum gauze did not become apparent for some time not onlv as 
a packing (or better wick) m deep wounds and fractures but as a covering for 
surface wounds and burns is well In Italv many french and Trench Colonial 
troops were received from a french evacuation hospital French surgeons at 
that time did more extensive debridements than otlr surgeons and dressed the 
long wounds with plain gauze impregnated with an aqueous antiseptic Four 
dajs later /he dressings wire noted to be total/} b/nodstamed quite hard and 
firmly in plate Upon lemoung them under pentothal in the operating room 
an cTCeeding/i clean red wound without edema was apparent which, when drawn 
together simpl} with sutures healed most hindl} The secretions of the wound 
had. been absorbed into the dressing where thev dried and transformed the gauze 
dressing into the equivalent of a light cast In contrast were wounds dresszd 
with petrolatum gauze the outside of the dressings looked verv clean but within 
were secretions dammed up behind the impervious inner layer of grease gauw 
and on tlu raw wound was usuallv a thin lajcr of griv fib mums exudate More 
and more frtquentlv petrolatum gauze was discarded from varans l^prs « 
wounds until in tne Fzeiwb <**»*« dry fine mesh gauze was used as the exclu 
s„e nine; most dressing for extensive granulating areas and bums and for the 
initial dressing on sk.ni grafts Th* granulation color and cleanliness of bums 
were striking The essential improvement rested upon the facility with which 
plain gauze passed on tte secretions mfo the balk of the rest of the dressing 

Vt first it had been mwtoman for the wound to be inspected at each stop 
m the evacuation of the soldier The danger of this procedure soon became 
evident contaminated wounds became infected with human pathogens where 
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where during busy periods five Mayo tables for five operating tables were 
kept supplied with essential instruments (from a common supply) by one 
sterile nurse A graft simply reqiuicd the addition of a knife and board to 
these tables Following closure firm dressings of dry gauze were applied not 
to be changed until about the seventh day when in simple clean closures the 
sutures were removed and no dressing was reapplied This last procedure 
helped the morale of the soldier rehabilitated him more quickly and saved 
dressings Tvo infections were seen as a result of it 

Thus the wound is managed entirely m opeiating rooms under aseptic con 
ditions Dressings become extremely simple when only the essential features 
are incorporated initially dry fine mesh gauze neat to the wound bulky but 
firm outer dressings splinting where necessary one change of dressing only 
and that done in the operating room of the general hospital at the time of 
closure An exceedingly valuable adjunct is the use of stockinet made into a 
single thickness by cutting it on the bias in a spiral fashion This provides a 
roller outside dressing of any desired width and length which gives excellent 
pressure an 1 splinting follows the contours of irregular parts accurately may 
be washed and reused and does away with the necessity of adhesive fixation 
It is superior to the commercial elastic bandage and is more comfortable when 
v nrn directly next to the skm It is also much cheaper * 


WOUND CLOSURE 


A study of closures more propeily designated delayed primary closures 
was made in Italy in 1943 and caily 1944 T1 e following factors were noted in 
a very careful evaluation of 200 consecutive cases (1) time in hours from 
receiving wound to the initial debridement (2) time in days from initial sur 
gery to closure (3) size depth and position of wound (4) number of dress 
mgs prior to repaiative closure (5) technique of closure (buried sutures 
excision partial excision or noncxcision of the wound use or nonuse of local 
chemotherapy) (6) dry or wet dressings postoperatively (7) anaerobic and 
aerobic cultures of the wounds immediately prior to closure and (8) the sur 
geon performing the closure Tlic grading of the results purposely was very 
stnet four plus referred to per prrniam healing without redness or mdura 
tion three plus to the presence of redness but no induration or exudate two 
plus to slight exudation of scrum (or pus from a suture hole) one plus to 
partial separation of the wound edges or the necessity to remove sutures be 
cause of infection zero to total separation or breakdown and double zero to 
spreading infection with definite harm incurred There were no wounds in 
the series m the zero and double zero category There was no correlation 
whatsoever between the types of organisms obtained upon culture and the sue 
cess or failui c oft he operation Because of the small size of the senes the only 
interesting figures arc those obtained by grouping grades two plus three plus 
and fo ui plus together representing satisfactory results (Table II) And 
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before only saprophytes had been present the pressure upon the wound was 
lost and edema dex eloped each dressing injured the raw w ound beneath The 
procedure was also a tax on time and supplies Greater experience showed 
that trouble in a wound almost always showed up in one or more of the sjmp 
toms or signs of pain tenderness fexei or elevated pulse With more rapd 
closures it became the rule not to disturb dressings in any w ay until the i o rad 
was inspected in the operating room on the fourth or fifth day after initial 
surgery with immediate closure m contemplation Ward officers with the 
soldier s chart and the lecord of a twenty four hour period of obsenation in 
their own hospital soon became expert in assessing a wound without expos ng 



it holding bach from the operating room those pounds tl at were too sma 
for formal closure or those exhibiting spreading infect, on, Thus the or. nml 
initial magical dressing was in place in the operating naitoig room of the 
general hospital where the sergeant md his eien masl ed and tra.nel m 
b , . 7. the ii refill ” to the lajer next to the wouna 
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where during busy periods five Mayo tables for five operating tables were 
kept supplied with essential instruments (from n common supply) by one 
sterile nurse A graft simply required the adlition of a knife and board to 
these tables Follow mg closure firm dressings of dry gauze w ere applied not 
to be changed until about the seventh day when m simple clean closures the 
sutures were removed and no di easing was reapplied This last procedure 
helped the morale of the soldier rehabilitated lnm more quickly and saved 
dressings Tvo infections were seen as a result of it 

Thus the wound is managed entirely in opeiating rooms under aseptic con 
ditions Dressings become extremely simple when only the essential features 
are incorporated initially dry fine mesh gauze next to the wound bulky but 
firm outer dressings splinting where necessary one change of dressing only 
and that done m the operating room of the general hospital at the time of 
closure An exceedingly valuable adjunct is the use of stockinet made into a 
single thickness by cutting it on the bias in a spiral fashion This provides a 
toller outside dressing of any desired width and length which gives excellent 
pressure and splinting follows the contours of irregular parts accurately may 
be washed and reused and does away with the necessity of adhesive fixation 
It is superior to the commercial elastic bandage and is more comfortable when 
worn directly next to the sktn It is also much cheaper • 


WOUND CLOSURE 


A study of closures more propeilv designated delated primarv closures 
' as made in Italy m 1943 and cailv 1944 The following factors were noted in 
a very careful evaluation of 200 consecutive cases (1) time in hours from 
receiving wound to the initial debridement (2) time in days from initial sur 
gerj to closure (3) size depth and position of w ound (4) number of dress 
mgs prior to reparative closure (5) technique of closure (buried sutures 
excision partial excision or nonexcision of the wound use or nonuse of local 
chemotherapy) (6) dry or wet dressings postoperatively (7) anaerobic and 
aerobic cultures of the wounds immediately prior to closure and (8) the sur 
geon performing the closure The grading of the results purposely was very 
strict four plus referred to per primam healing without redness or mdura 
tion three plus to the presence of redness but no induration or exudate two 
Plus to slight exudation of serum (or pus from a suture hole) one plus to 
partial separation of the wound edges, or the necessity to remove sutures be 
cause of infection zero to total separation or breakdown and double zero to 
spreading infection with definite harm incurred There were no wounds in 
the series m the zero and double zero category There was no correlation 
whatsoever between the types of organisms obtained upon culture and the sue 
cess or failure of the operation Because of the small size of the senes the only 
interesting fi glues are those obtained bv grouping grades two plus three plus 
^mfour pins togetl er representing satisfictory results (Table II) And 
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T vble II Stcht or 200 Cases or Mot so Closipe* 



res cent 

per rot 


SATIS rACTOBY 

USSAT1SPACT0EV 

Local use of eulfamtamule 

No local drug 

78 

87 

22 

11 

Wounds Je«s than 11 days otd 

Wounds more than 11 daya old 

91 

78 

9 

Wet dre«<tmgs pos t opera tn eh 

96 

4 

.Dry dressing poWoperatively 

79 

21 

‘'Surgeon factor” — lowest of 8 men 
‘ ‘ Surgeon factor ’ ’ — highest of 8 men 

50 

50 

01 

* 


•See text for Interpretation of results 


of these figures only the remarkable “surgeon factor” is of significance, of 
the eight surgeons doing the closures, individual “ sat isfa t 1 orj ” results Taned 
from 50 to 91 per cent' This finding naturally makes interpretation of the 
other variables impossible 

Directly related also to the success of closure was the surgeon factor at 
the initial debridement at the front There was great variance in competence 
depending upon experience (both ptevvar experience and that obtained during 
the war), and the resulting difference in wounds constituted a most important 
observation This sanation in results depending upon the operator, an un 
expected finding in the series resulted in considerable skepticism in regard to 
reports of closure techniques unless done by one man exclusively 

In an> event the overall value and high degice of success of earlv closures 
were established by all hospitals With better evacuation and more 
enee the simple principles involved became apparent These inclui e< e 
dressing technique already described closure of the wound within ve ay 
by simple sufuie or graft without disturbing the wound itself in anv w 
except to free gently the retracted skm edges (The surrounding skin surface 
only was treated with an antiseptic ) Secondary wound excision the local ue 
of sulfonamides, most buried sutures, petrolatum dressings a were 
tinned Large wounds with considerable skm loss were sometimes undercut 
to obtain normal skin closure, and occasional flaps were swung to cover 
tant areas, but simplicity gave the best results, and if excessive cn 
result from direct suture split grafts were used freely 

Soft port rrotmls to the report,., re ph™ «r. found to foil » .< Ml* 
general eoteg.r.eo (1) .here ou.toble for ,™,ed,otc el.sure or itljW U 

SSS L e”o4ae e robSno„«...t..uo. reoet.on fVo„;„N the second «« 
gory w ere redt bride 
(Fig 6, A and D) 

immobilization, and we re alw . a}s u , Ke , lain milu as »»- • 

True secondary closures in these cases 
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closures had been in Africa Burns fell naturally into the second category 
since by redebridement, when demarcation was first apparent, areas suitable 
for grafting were obtained in from fourteen to t\v enty fi\ e days 

This large number of closures performed in one general hospital during 
thirty five months overseas corroborated the statements of the consultants 
that “the actual bacterial flora of a wound is a much less valuable guide to the 
safety of closure than is experienced gross inspection", and that "even when 
virulent pathogenic organisms are enclosed in wounds during a proper closure 
there is little danger of a serious or fatal result ” 



The illustrations are amateur photographs obtained all too infrequently 
No regular photographic sen ice was available, an omission which was keenly 
lelt bj ill sen ices Homes er, these serve as examples of the problems and the 
principles of solution Keparatne surgery almost alts a, s demands pos.tne 
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knowledge as to the presence or absence of foreign bodies so that large ones 
can be remosed at the time of closure if nccessm If roentgenograms do not 
accompany the patient they are obtained prior to operation Pigs 10 and 11 
constitute a startling example of the importance of this knowledge m the oroa 
sional case This soldier hit m the right lower quadrant of the ab lomen while 
bmg in a foxhole m Sicily with German planes oveihead was evacuated hy 
boat to ?iorth Africa and a laparotomy performed The torn intestines were 
sutured successfully but in the press of work no roentgenograms were taken 


r— ^ 




lie pa«<l tl™«(* «!■■« « ,1 ' r t <”r>tnls before .rrmeg at the T-rmtj 

Ok, traveling some 700 rnles be '«'™' ' Btlclcs d “™s ttE ™“ rs , e o£ f “ 

,i t. f) srriial the laparotomy wound was partially broken dow 

It l,J , 1„„ e , a J, feier tat he arm eitms »ell and feelmg ..ell A tae« 
f L n\er the left lumbar area and drainage was about to 1* 

abscess was no t«l that there w ere no accompanying roerttgeno 

done surgic \ h * abscesS was on the opposite side from the wound of entrance 
grams Sinee the foun l an d there was no note on the chart in 
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knowledge as to the presence or absence of foreign bodies so that large ones 
“"Jj* Tem °'* d 1,1 thc time of cIosure lf necessarj It roentgenograms do not 
accompanj the patient the} are obtunod prior to operation Figs 10 and 11 
constitute a startling example of the importance of this knowledge in the octa 
sional case This soldier, hit in the light loner quadrant of thc ib lomen while 
uag m a foxhole in Sicilv -with German planes overhead was evacuated by 
oat to \orth Unca and a laparotom} performed The tom intestines were 
sutured successfully but m the press of work no roentgenograms were taken 



Fig S A and S — Ex l frith e wound ot upper 
r>?r\«‘ »nd the femural Note viable a I ueti 

re ICbrMement on the firth day closure an I_»r lit ant ton lh« 


h gh graft ng o rr li 


bridging f’D . 

_» tb-iuctor h 

md appbing pressure drt 


Ite was passed through three other hospifi/s before arming at the Twenty 
first— traveling some 100 miles bv various 'chicles during the course of about 
three weeks On irmal the laparotom} wound was partially broken down 
he had a low glade feter but he was citing well and feeling well A large 
abscess was found otcr the left lumbir area and drainage was about to be 
done surgically when it « is noted that there w ere no accompanying roentgeno 
"rams Since the al scess was on the opposite si 3c from the wound of entrance 
™l since no exit wound was found and there was no note on the chart m 
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np^ded In Trance, five knives were ready each morning, two of these being 
of the Blair Brown type with Marek roller attachment for men mexpfcrwm-ed 
m the use of the free knife or for very large sheet grafts, and three being the 
Ar my supplied Tertis Smith knives with replaceable blades For 429 grafts 
performed, on the general surgical service the dermatome was used only three 
tunes Indispensable as it is for certain very special eases, for routine work 
in reparative surgery it is unnecessary, cumbersome and time consuming 
Also, with five or six grafts to be accomplished in a morning by different men, 




*■'* 9 Fig « 

Pig $— La>-on grafts tenth postoperative day 

obtaln^frort^gme'cal * ou “ d ot h “ el V art| a>ly severing Achilles tendon Simple la* on gratt 

several of these expensive instruments would be necessary, and considerable 
time would be wasted in cleaning and restenhzmg them But perhaps the 
most important objection of all to the routine use of the dermatome was re 
vealed bj the experience with donor areas These instruments make possible 
the wnsf of gr a fa without learning the complete technique and m at least 



regard to a foreign body roentgenograms »crc made t,eed!ess to say when 
scc " a ” o'dnancc officer Patient Mas consulted prior to open, 
tmn and his aduce closely liceded ,tt remoting the 20 mm iineaploded anylm, 
emnon shell It lay loosely «,tt,i,i the abscess cauty together suth a small 
piece of hone from the spinal column Her, scry no, „„e,en!M aal 14 , 
patient earned home h,s somenir non “.le loused’ of ,te detonator bat still 


si ux skin ok wtino 

This procedure became an integral part of the closure problem and the 
term “delayed primary closure’’ should include w its meaning the use of 
grafts and flaps where\ er necessary Much has been w ritten on the subject of 
graftiog and for present purposes it will suffice to emphasize only its sun 
plicity During the year m Africa no skin grafting instruments were avail 
able Das ing anticipated this before departure from the United States from a 
perusal of the equipment tables a good quality hollow ground bread knife 
had been purchased for $3 50 This knife sers ed its purpose admirably for the 
fifty odd grafts done in Africa which were large enough to warrant it the 
illustration of this knife (rig 3) is included solely to emphasize the simplicity 
of the procedure later the all round preparation of the thigh and wrapping 
of the lee and foot shown m the picture was dispensed with as was the suction 
box Thereafter draping was confined to hut a few inche, beyond the area 



HARRISON REPARATIVF SURGERY OP SOFT TART WOUNDS 


359 


to the wound, compressible bulk to lit and elastic stockinet serve very well 
Just as line mesh is much superior to the coarse mesh a ariety, in that adherence 
to the wound bj the growth of granulations into it is lessened, so njlon and 
rayon materials, as recently reported, w ill probably be shown to be e\ en better 
Penicillin was used to protect the “take” on Aery large grafts and for 
grafts lit areas of obvious contamination Its \aluc cannot be estimated since, 
m Italy and I ranee the loss of a graft on these ideal recipient sites vis too 
rare an occurrence to provide study 

The aftercare of grafts during Avar is frequently neglected Whether the 
man is returning to duty or being sent to the Zone of the Interior for further 
surgery or convalescence, the healed area must be watched for sebaceous col 
lections, small abscesses encrusted granulation points, and dryness Certainly 
here there is a use for lubrication of the skin Avith petrolatum jelly cold cream, 
or lanolin An excellent coa erage may be spoiled by carelessness in this regard 

Chemotherapy, local and systemic, has been adequately discussed in many 
papers and is not included here From the experiences at this hospital, proper 
surgery is by far the most important single factor affecting success 

SUMSlARV AND CONCLUSIONS 

1 The reparative surgery of soft part AAounds is discussed based upon 
experience Avith 8 445 closures and 429 split skin grafts performed in one gen 
eral hospital during thirty five months m the North African Italian, and 
Trench theaters 

2 Successful delayed primary closure of Avar Avounds depends upon the 
following principles skillful initial surgery at the front, prompt evacuation 
without disturbance or inspection of the wound, simple suture and/or graft 
m the general hospital, preferably prior to the sixth day , prompt rehabilitation 
is soon as healing w arrants it 

3 Sound surgical principles are stressed The skill and judgment of the 
indiA idual surgeon not the particular technique used, are the mam determi 
nants of success 

4 Petrolatum gauze next to open wounds has definite disadvantages 

5 Dry fine mesh gauze next to the w ound and stockinet compression 
bandages on the outside are the most simple, economical, and effective dress 
mgs for closures grafts and burns under war conditions 

G Local chemotherapy in closures has mot heen. shewn to be svenifioautlY 
useful 

7 Split skin grafts are in integral part of early wound closure , simplicity 
of technique is stressed 
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six patients cowing from other hospjtals w here they had been used the donor 
area haung been denuded tn 0 enthusiastically of Am had (0 he grafted later 
e fi mtl0n h * d been to marked vimfiofis in the thickness of the hides 
*7 different individuals to & av nothing of the sanations from inner to outer 
thigh to calf abdomen took an® Aft donor areas should be 1 eale I within 
two Meeks and «*» repri, hami/ttf several successive crops of skin way 
lie obtained from the some area Igatn it was found that drv fine mesh gauze 
gsi e entnely sitKhctery rebuffs as a donor area dressing the dressing remain 
ing in place until complete healing had taken place Discomfort on ambula 
non jn the absence of infection or a poorlv applied Ores, mg was lot increased 
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Methods of appljing and fixing grafts in ] Iaee have been numerous 
Ifmj of these for mr purposes ate unnecessary The four or five day om 

wound as Jet ungrnimlating provides In excellent base for a split graft 

dry and without edema In most cases the graft cm be catel ally spw loser 
the area and maintained for several minutes in a state of moderate tmsion 
The normal serum fibrin and thrombin release 1 from both the graft apd 
recipient area provide their own satisfactory glue t< maintain this tenswi 
efiminafuig altogether the necessity for suture* 2% 8 is «n extract of fhvs 
type Iw ex\ev\°vse areas every small tag of sk n cut by tie knife is made Use 
oi Ivy this lay on technique This is not possible when tntnrjit* is depended 
upon In othei areas n few mterrnpte<I sutiues or a running stitch serve hot 
ter especially wl ere the application of a proper dressing is rfiffi ult (rig * 

A and B) As m nU {.rafting the dieting is all important It must provide 
almost complete intwfataMsm «£ «■* f* n ^tributes Peevnire am) 

in incomplete coverage, »nW» a* <*' »"P e °* ^ an “ 

micbamea waste ate not neeesaars in moat caw. On fin, meal, game nevt 
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for use during the second period Samples were token from each basin for 
culture and a comparison of the bacterial counts from the first and last basins 
afforded an index of the influence of the antiseptic on the number of bacteria 
remaining on the hands This technique is based on the assumption that the 
number of bacteria removed in anj given time is proportional to the number on 
the hands at the time of the scrub (Pohle and Stuart') 

Technical details were as follows All materials used were sterilized by 
autoclaving at 18 pounds’ pressuic for twenty minutes, the basins towels and 
graduates having been wrapped m a double thickness of muslin The subjects 
used were all medical students and were earefullj instructed in the scrubbing 
technique Distilled water 500 cc was placed ra a basin and the subject 
wet his bands and Received 05 Gm Ivorv Snow poured onto the palm The 
palms and backs of the hands were scrubbed with a sterile brush for five seconds 
each then the forearms for fifteen seconds timed by a stop watch This proce 
dire was continued with double the time intcnals a fresh supply of Ivory 
Snow being supplied at the beginning of each minute until a total of five 
minutes had elapsed At the end of this period the hands and arms were 
nnsed with an additional 500 c c of water and the subject dried his hands with 
a stenlc towel Then 1 ce of the wash water was transferred bj a sterile 
pipette to 9 c c of Beef heart broth* wluch was shaken rapidly fifty times, and 
lee transferred to 9 to 10 c c of melted agart at a temperature of about 45° C 
The agar was lmmediatelj poured into a Petri dish and carefully mixed b> 
gentle agitation before hardening occurred The bactcriologic procedures were 
carried out with a minimum of delaj with equal manipulation in all cases 
and alwajs in duplicate After forty eight hours incubation at 37° O the 
colonies were counted m a Quebec counter An identical procedure was carried 
out on each batch of washings When the G 11 soap solution was emplojcd 
during the second scrub period the washings contained a total of about 200 mg 
of G 11 This afforded a final dilution of 1 500 000 of G 11 m the agar plate 
but tie organisms were temporarily exposed to concentrations of the antiseptic 
varying from 1 50 when the solution was poured into the palm through 1 2 500 
and 1 5000 licforc and after rinsing to 1 50000 and finalty 1 500000 in the 
broth and agar respectively The final basin provided an estimation of the 
skin population subsequent to the use of G 11 soap but without the carrying 
oi cr of significant amounts of the G 11 itself 

In this first scries eleien individuals were employed and a total of thirty 
eight scrubs were carried out nineteen with G 11 and nineteen with the neutral 
liquid soap 

RESULTS 

The maximum minimum and average bacterial counts of washings obtained 
at the five minute intervals arc plotted in Fig 1 It is noted that the average 



2,2' DlHYDBOXY-3,5,6 3',5'fi* HEXACIUjORODIPHENYXiIIE THANE 
10-11J AS AX ANTISEPTIC FOR USE IN SURGICAL SCRUBBING 
Doxald G C Clark, 31 D* (by ivviTition), New Haven, Conn, John S 
Lockvv ood, M D , New York, N t Y , and Elizabeth Lfwot, B S 
^by invitation), New IIavev Conn 
(From the Department of Surgery Sale Vunerstty School of MeJtcme) 

T HE wide variety of antiseptics used for the preoperatne preparation of lie 
shin of the surgical patient and the hands of the operator points to the lach 
of clear cut superiority of any preparation so far introduced Manj of those 
common!} used hate )x*n evaluated b> Pnce, 1 1 v\ ho described a method of 
study which miohed an estimation of the influence of the antiseptic upon the 
disappearance carte of the skin flora during a c\ele of surgical scrubbing 
This method was used in a modified form bj Hatfield and Loehs\ood in their 
investigation of still other skm antiseptics 4 Both rcpoits showed that none of 
the antiseptics studied had an} advantage over 93 or 70 pci cent ethjl alcolnA 
as far as the primar} reduction of skin flora is concerned Further related 
work uas carried out, using mollifications of the I'nce technique b\ Pohle an 
Stuart, with rosin soaps,® • and b} Piltsbur} and his co workers with anti 
tephes in ointment liases T 

This paper offers .in evaluation of 22'dihjdros} 3 5,6 3/5/6' hexac oro 
diphem lmethone in a liquid soap base as on antiseptic detergent for a surgica 
scrub Tins compound, hereafter referred to b} the manufacturer’s code name 
of G 11, has a 1 read} been extensive!} studied by Tranb New hall an u r ' 
who have shown that the continued use of a toilet soap containing ~ P fr 
G II has a marked effect on the number of ‘ resident bactena present oi 
skm The} also showed that G 11 was nonimtutrag and nonsensitinng 
deneed b} some -100 patch tests which were repeated on the same su jee 
an interval of from ten to fourteen dus The present papei desci r*« m » 
suits obtained b} adding 2 per cent G 11 to a standard ncutn iqui< so 
a type vviclelv used m surgical scrubbing 

MATERIALS AND vi FT HODS 
These experiments were earned out b 7 . 

m« method us “ j,S”I th.ee the m.m.te pemd. 

experiments the scrubbing procedure as seDorite basin Neutral 

„.tl. the ftom e^eh pemd tog J ^ smiUjlll ,, penodl Control 

I.ory blow »» “rf 0 S" mth neutral tepod soap dur.ns the sr.ond per.od 
experiments were perfoonrd » fl u was added to tins .eta* 

end results eompaicd with experiment® in 

— T„ a IW „u„ .. .«e - »■ - ”""r: r* 
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growth That part of this effect was due to the eairj mg over of G H antisep 
tic with the cultures as evidenced bj the fact that the final counts, following 
an additional five minute scrub with Ivorj Snow, were substantially higher 
than those obtained during the antiseptic period The average of final counts 
was 2,557 per cubic centimeter for the control senes and 1,795 per cubic centi 
meter for the G 11 group, a difference which is scarcely significant Therefore, 
the action of the G 11 in this senes of experiments was pnncipallj that of a 
powerful bacteriostatic agent — a final concentration of onlj 1 500,000 in the 
agar plates jielding stcnle plates in 60 per cent of the cases After the G 11 
had been thoroughly removed bj scrubbing with neutral soap, it became appar 
ent that the actual numbers of bacteria on the skin had not been substantiallj 
reduced through five minutes of contact with the antiseptic This is consistent 
with the finding bv Traub, New hall, and Fuller 5 that the full effectiveness of 
G 11 can be obtained only bj habitual day to daj use of G 11 soap 

SECOND SERIES 

In spite of the lack of evidence of a significant bactericidal action of G 11 
nn Onti »+ * 1 * ' ' • its bacteriostatic 

* •; ■ wearing of rub 

' . - earing of gloves 

is highlj conducive to proliferation of bacteria on the skin of the hands, that 
within even one hour of donning gloves, the population of skin bacteria may 
increase verj substantially, and that the consequences of a break in the integ- 
rity of a glove increase geometricallj in seventy with each hour the glove has 
been worn Therefore, a second series of experiments was earned out, m which 
operating room conditions were duplicated as closely as possible, consistent with 
observance of proper conditions for bactenologic study In view of the findings 
in the first series it seemed necessary to make certain that no G 11 was present 
in material used for cultures Therefore, penods of scrubbing with G 11 soap 
were followed by thorough scmbbing with neutral soap before samples for 
culture were taken 

A total of thirtj two scrubs was completed, sixteen with G 11 and sixteen 
as control with neutral liquid soap 


METHOD 

The subjects scrubbed under running water for four minutes, divided into 
ten seconds each for the nails, palms and backs of the hands, and thirtv see 
onds for the forearms, repeated for each arm and using neutral or G 11 soap 
as required from a sterile basin At the end of this four minutes each subject 
scrubbed into 500 cc of sterile water, using 10 Gm Ivorj Snow, for thirty 
seconds on each hand and arm At the end of this period the arms were rinsed 
with a further 500 cc sterile water, and the subject returned to the sink to 
repeat the evcle Samples for pour plate counts were taken from the scrub 
water used during the fifth and tenth minutes When these two cyeles were 
completed, the subjects scrubbed under running water for a further minute 
to replace a little of the test soap solution onto the hands, dried the hands on 
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bacterial counts of washings fiom the first file minute period when Iroiy 
Soon lias used, were about 10,000 colonies per cubic centimeter After five 
minutes of further scrubbing with neutral liquid soap, the washings averaged 
about 5000 per cubic centimeter, as contrasted with onlj 175 per cube centi 
meter when 2 per cent G 11 was added to the soap Furthermore, the lowest 
count in the neutral soap wash water was 360 per cubic centimeter {m a sub- 
ject who showed a \er\ low count in the pnman washings), while on ele\en 
of the eighteen occasions when G 11 was used, the pour plates showed no 
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adhesive tape After a lapse of one hour, during which the subjects pursued 
their normal activities, the gloves were carefully removed, avoiding containing 
tion, and the subjects scrubbed only tlie hands for one minute in 500 c c of 
sterile water with 1 0 Gm Ivorj Snow, allowing thirtj seconds, divided equally, 
to the nails, palm, and back of each hand Finally, the hands were rinsed with 
500 c c of water and the entire contents of the hasm were thoroughly mixed 
The wash water was diluted and plated immediately, as described for the initial 
senes of experiments It should be noted that the wash water used for bacterial 
counts contained only 10 Gm of Ivory Snow in a liter of water, and that no 
G 11 was permitted to enter the culture and exercise a bacteriostatic effect 

RESULTS 

This series of studies indicates that a 2 per cent solution of G 11 in neutral 
liquid soap exerts a definite antiseptic action on the skm when used in a surgi 
cal scrub Fig 2 shows that the bacterial counts on subjects who had used G 11 
for two four minute intervals averaged about one third of those on subjects 
using plain liquid soap under conditions where the possibility of bacteriostatic 
action of G 11 had been excluded At the end of the hour of wearing gloves, 
however, the results were even more striking since the counts on the G 11 sub 
jects had further decreased to an average of about 50 per cent of that at the 
start of the hour while the counts from the control subjects had in the average, 
almost doubled These data indicate that the number of viable bacteria on the 
gloved hands increases rapidly when neutral soap is used, but that the number 
tends to fall during an hour of wearing gloves after a scrub with G 11 soap 
Traub, Newhall, and Fuller* stated that Gil antiseptic soaps, to be effective 
for surgical purposes, must be used every time the surgeon washes his hands 
It is our impression that this is not necessarily the vase, although it is probably 
true that the habitual use of G 11 soap is a good method of maintaining the 
skm flora at a continuously low level 

There was no evidence of skin irritation from G 11 in any of twenty sub 
jeets who used it repeated!} 

SUMMARY 

This paper represents an investigation of the effect of a 2 per cent solution 
of 2,2' dihydroxj -3 5 6 3', 5', 6' hexaehlorodiphenylmethane in a neutral liquid 
soap It is found that 

1 'ft hen used for a period of five minutes, the Q 11 solution left an 
average of about 70 per cent of the number of bacteria remaining on the hands 
ind arms when the soap vehicle alone was used This was observed in a total 
of nineteen scrubs controlled bj nineteen in which onlj the soap vehicle was used 

2 G 11 exercises a marked bacteriostatic effect, ev en in high dilution 

3 When used in a scries of sixteen ten minute scrubs, controlled by sixteen 
ten minute scrubs with plain neutral soap, the G 11 soap left on the skin an 
average of about one third as manj bacteria as occurred when neutral liquid 
soap w as cmploj ed under identical conditions When the subjects w ore surgical 
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a sterile towel, and donned surgieal gloves with aseptic precautions This 
la^t one minute pcuod was employed m order to demonstrate anj persistent 
effect of the G 11 solution since it was felt that after the basin scrub with the 
I'ory Snow there would be an insufficient quantity of the G 11 left on the 
skm to o\crt a 113 appreciable continuing bacteriostatic effect In order to pro 
vide full encouragement to bactemi growth, 2 c c of the beef heart broth were 
then poured into the glo\es and the w lists sealed off with gauze bandages and 
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A method op statistical analysis 

■Willi 4m A Cooper, M D , New York, N Y 
(From the Department of Surgery of the New Yorl Hospital and Cornell Medical College) 

A NYONE who has ever endeavored to report the longterm end results in a 
senes of eases must have been impressed at some stage of the study with 
the inherent difficulties of being accurate He finds that the number of cases 
m his series increases each year, that old cases are lost each 3 ear, and that people 
die each year, due either to the disease m question or to other causes By the 
time he has charted the information on the first twenty five cases it has probably 
become apparent to him that it is going to be difficult to express the end results 
m the form of one easily comprehensible figure Unless he is experienced at 
handling the problem, he will probably start all over again, defining the criteria 
regarding length of follow up etc , that each case must satisfy, and, after one 
or more false starts and considerable floundering, will end up with an analysis 
with which he will be satisfied and a set of figures which may or may not be 
statistically valid The extent to which such inaccuracies concern medical 
authors can best be judged by reading the literature, which is full of loose 
statements regarding end results 

In a study of the end results of gastroenterostomy m the treatment of 
peptic ulcer we became impressed with the inherent difficulties m the problem 
of reporting It became apparent that there was great need for a system of 
recording, summarizing and presenting clinical material that would give the 
reader a clear, accurate picture of long tern results 

To illustrate the problems and the need for a system, the end results m 
peptic nicer treated by posterior gastroenterostomy are reported, using the 
various methods commonly encountered in the medical literature The defects 
and limitations of each of these methods are commented upon Finally, a 
method of analyzing and reporting is developed which av oids many, if not all, 
of the faults of the more popular systems, and gives, we believe, an accurate 
graphic picture of the long term results of posterior gastroenterostomy 

This method can be used m an analysis of any group of cases, and the 
cur\es obtained offer a clear method for comparing two groups of cases The 
advantages of the method are (1) every case in a series can be utilized, there 
is no selection of material m a. series, (2) \t allows for comparison of two 
senes of eases, even though the series differ in size and length of follow-up 
period (3) it may be graphic which facilitates comprehension by the reader, 
(4) it is believed that the method is statistically sound and that it gives a true 
picture of the accumulated experience 

CImicoZ Vaferial —The elimeal matenal includes all the posterior gastro 
enteros tomies done for peptic ulcer at the New York Hospital between Oct 1, 

Studl done under a Lewis Cass Ledyard. Jr Fellowship 
IS 15. l»47 nt0d * he mert,n5 ot the Soclet > Cniversitj Surgeons Boston. Mass Feb 
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gloves containing nutrient broth for sixty minutes after the scrub, the subjects 
who had used G 11 soap showed a decrease in the number of skin bacteria to 
about 50 per cent of the count at the beginning of the hour, while the control 
subjects showed an increase of about J00 per cent over the population present 
when the gloves were applied 

4 The addition of 2 per cent of tins antiseptic to liquid surgical soap 
results in a substantial enhancement of the efficiency of the soap in reducing 
the possibility of wound contamination following puncture or tearing of a glove 
but only if the residual (» 11 is not washed from the hands before the gloves are 
applied 

5 No evidence of skin irritation was observed following repeated use of 
soap containing 2 per cent G 11 In twenty subjects 
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Comment — V hile this statement is perfectly accurate it is so loose that it 
may have inaccurate implications One senes of cases so reported might have a 
high proportion of cases with long follow up and another might consist largely 
of cases with a short follow up Only 2 cases m this series of 264 cases vv ere 
actually followed fourteen years after operation Using tins broad method 
gives the best possible percentage of end results Certainly the method is not 
sufficiently accurate to compare two ways of treating peptic ulcer unless the 
two groups were found to be comparable m duration of follow up a situation 
that seldom maintains in two senes of cases 

Method 2 — A second method commonly used is to exclude cases that were 
lost or patients who died during the first year after operation and base the end 
result study on the remaining group of eases If w e do this w e find that 2 d 1 out 
of 264 eases were followed one or more years The poor results remain the same 
(48 cases) and wc can make the following statement In 251 eases followed one 
to fourteen years the safts/aeforj/ results are 80 0 per cent the unsatisfactory 
results 19 1 per cent 

Comment — This method is open to the same criticism as Method 1 It will 
bo noted however that this effort at greater accuracy has increased the poor 
results about 1 per cent 

Method 3 — Another common method of reporting involves the use of an 
average follow up period for the group of cases Thus if vve compute the aver 
age follow up period for the 264 operative survivors it is found to be 6 2 years 
Me might state therefore In 264 operatne surmors uith an average follow up 
period of 62 years there have been 18 recurrences or 18 2 per cent 

Comment—' The implication is that 264 cases luve been followed 6 2 years 
which is not true Further it is a poor method for comparing two groups of 
cases even if they have the same average follow up period because one group 
might be weighted with cases followed one year and another with cases followed 
fourteen vears For these reasons J he method cannot he recommended for com 
paring two groups of cases 

Method 4 — In this method tl e eases of a scries are grouped into follow lip 
periods that is cases followed three or more years five or moic years ten or 
more years etc If we do this for our group of 264 operative survivors then 
list the poor results occurring m each group we can report as follows In the 
group of 264 opcrahic survtiors 0 01 were folloued three or more years with 
39 poor results or 191 per cent 155 ucrc folloued file or more years with 
31 poor results or 22 per cent and 66 were folloued ten or more years with 15 
poor results or 22 7 per cent 

Comment — This statement is perfectly accurate both m fact and in impli 
cation and the method is a very good one If for instance the percentages of 
poor results m the groups followed three five and ten years arc compared with 
the failure curie at the three five and ten vear levels (see Fig 2) it will be 
observed that the figures practically coincide In carrying out this method 
however poor results not followed three five and ten years must be discarded 
Jrom their respective groups If this were not done in this instance the per 
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Table I List or Posterior Gastroenterostomies be Calendar Tear 
Siiowinq Operative Deaths am> Sisfjtoes 



1932, and Dec 31, 1945, and is shown m Table I, which lists the number of pos- 
terior pastroent erost omies done in each calendar jear (Column 2), the opera 
tne deaths each calendar year (Column 3), the number of operative survivors 
each calendar jear (Column 4), and the cumulative operative survivors at each 
calendar jear level (Column 5) Thus, by the end of 1945, we see that 273 
posterior gastroenterostomies had been done for peptic ulcer, with nine opera 
tue deaths (an operative mortality of 33 per cent) The SG-t cumulative 
operative survivors form the basic group that could be followed and upon 
which statements regarding long term results could be made Discussion later 
m this paper will illustrate how this group is modified by deaths occurring 
during the 3 cars of follow up 

The individual patients surviving operation are studied, and the poor 
results arc listed In so doing, we discovered that there are 48 cases with 
poor results A poor result, of course must be clearly defined In this study, 
any result is considered poor if the patient (1) has to be rehospitalized far 
peptic ulcer m this or any other hospital or (2) has any evidence, either by 
history or examination of bleeding fiom the upper gastrointestinal tract or 
(3) has either clinical or x rav evidence of a marginal ulcer This includes 
all patients requiring rcoperation and all patients having many gastric con) 
plaints after gastroenterostomy It does not include a number ol patients 
with pain, gas belching, or indigestion, all of a mild or transient nature 
These oases arc considered satisfactory results 

Method 1 The first method considered is the one most frequently used for 

reporting cases in the medical literature The cumulative operative survivors 
(264 from Table I, Column 5) are divided into tbe poor results occurring 
dunn- the fourteen year period of study (48 cases), and the following state 
went w made In 26 i patients operated upon one to fourteen years ago, the 
poor r nulls total 48 cm", or 18 Jt per cot, th, tab, factor,, cult,, 81 8 percent 
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The method that is worked out and presented in this paper makes use of 
e\ e ry case in the series and ev ery y ear that the ease is follow ed The cases are 
grouped m follow up yean. irrespective c f operative year and the poor results 
occurring in each followup yeai are determined This gives us two figures 
poor results and cases followed for each year after operation These are con 
verted to percentages and recorded as accumulating percentage giving a 
curve which represents the entire expenence for each year of follow up A 
detailed description of the method follows 

The cases in the series are rec rded first as in Table I (previously de 
scribed) giving the cumulative operative survivors by calendar year (Cilumn 
5) These same cases are then arranged by follow up years by charting them 
in Table II Each operative survivor is chaited under the year last seen or 
in case of death under the year of death The number of cases charted under 
each honzontil year in Table II must equal the numbei of operative survivors 
that year (fr m Table I Column 4) By adding the cases diagonally one gets 
the number of eases followed m each follow up year These are charted in 
Table II Column 1 Since any case followed fouiteen years is alsi followed 
thirteen years the cases are accumulate 1 as in Table II Column 2 Table II 
Column 2 gives the number of cases actually followed each followup year 
from zero to fouiteen yeais irrespective of calendar year of operation 

T1 e 48 poor results or failures of posterior gastroenterostomy are recorded 
in Table III under the calendar vesr in which the ease in question fiist became 


Table III Distr butios of Poor Pesults in Follow lp Years 
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centime of poor results would be disproportmately large for the three , fire , 
and ten year groups (22 6, 25 8, and 37 9 per cent, respectively) An mvevti 
gator trying to report the whole picture would be disturbed at discarding these 
poor results, but if he included them w ould distort the end results 

Method 5 — Possibly the soundest method used for reporting end results » 
to take a uniform sample that is big enough to give significant figures, and to 
report on these cases only , discarding all other cases from consideration For 
instance, if vve discat d from follow up study all cases followed less than eight 
years except those patients who have died of ulcer within the eight year 
period (three cases in this instance), we find that we have 100 cases and that 
in these 100 eases there are 24 poor results We could report, therefore In 
the first 100 Cflse* of gastroenterostomy folloued eight years, there were 24, or 
21 per cent, failures 

Comment — To obtain a uniform simple of 100 cases, it is necessary to dis 
card 151 cases upon which we have some valuable followup information >ot 
all series of cases arc sufficiently large and well followed to handle in this way 
and still have a significant sample left This method is also open to the cnti 
cism that it reports a simple of experience, rather than complete experience 

Method 1'icsentcd — Although some of the methods described here may be 
adequate for specific situations it must be clear that their general use is 
limited, particularly for comparing end results in groups of eases 
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Failure Curve for 100 Cases —In an effort to test the accuracy of the failure 
cune, the first 100 cases of gastroenterostomy that had hcen followed eight years 
were analyzed by the same method For each follow up year from one to eight 
we had the same 100 cases All cases that w ere not follow ed eight y ears w ere 
discarded The poor results were determined in this standard sample of 100 
cases and recorded in the year in which the case first became a poor result 
The failure cune for these 100 cases is recorded m the broken line in Pig 1 
It will be noted that the two cunes coincide reason ibly well This supports 
the view that the failure cune is an accurate method for expressing end results 



Method of Changing the Failure Curie — In certain clinical groups, par 
ticularly peptic ulcers an author may wonder what to do with the ease that is a 
poor result in one follow up year and a good result m liter follow up years One 
can argue tint this case should not lie recorded as a poor result yet it must be so 
considered according to the original definition If wc wish to modify the poor 
results by those that later become good » csults due to conscnatne treatment, we 
go through the following maneuicr E\ery poor result that becomes good is 
designated as "g ’ on Table III under the year in which it finally becomes 
good The ‘‘g s ’ are then added obliquely, and the figures recorded m Table 
1^’ Column 4 Table IV shows the follow up year in Column 1, the number 
of poor results m each follow up yeai in Column 2 (from Table III, Column 1), 
the cumulitnc poor results at each year lesel in Column 3, the poor results 
that become good in Column 4, the cumulatne poor results that become good 
m Column 5 the net poor results in Column C (Column 3 minus Column 5), 
the percentage of poor results at the le\el of each follow up year (from Table 
III Column 41 m Column 7 and the percentage of net poor results m Column 
8 If these percentages are recorded they gisc us the failure curse alter con 
servatuc treatment which is shown m the broken line in Tig 2 The solid 
line in Tig 2 is the failure cun c recorded in Fig 1 
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a poor result The marginal ulcers are recorded under the 3 ear m which the 
symptom? of marginal ulcer first appealed rather than under the year of opera 
tion for marginal ulcer By adding these eases diagonal^ we get the number 
of poor results m each follow up 3 ear These are recorded m Table III, Column 
1 7a Tafile 111, Column 2 the fraction showing poor results out eases followed 
is recorded, the denominator being taken from Table II, Column 2 In Table 
Ilf, Column 3, each fraction is concerted to per cent, which is the ratio between 
poor results and cases followed each follow up 3 ear In Table III, Column 4 
these percentages are added Thc\ are plotted in Fig 1, which is called the 
failure curie It mil be noted that the poor results of gastroenterostomy mens 
ured in this wa? come to 25 2 per cent at the fourteenth year 



Comment on the X'thed-F, or. tto ioregomg «™W it moot be eto- 
,, , ... .. .«„ tira te war of measuring end lcsults is on a year 
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of any operative procedure is death due to the opei ation If we wish to take 
operative deaths into account in the failure curve, it can be done by charting 
the percentage of operatue mortality for the entire scries (3 3 per cent) across 
the bottom of the graph, and supenmposmg the failure curie on this bj start- 
ing at 3.3 per cent instead of 0 per cent This is illustrated in Fig 3, which 
shows the operative mortality, the failure curve charted on top of it, the 
lailure eunc modified by those cases which became good results after conser- 
vative tuatment, and the failure curie modified by those cases which became 
good results after both consenatnc and further operatue treatment (The 
figures for this last curie are not included in this piper ) Herein we line a 
giaphic method of presenting n considerable mass of complicated yet related 
mfoimation which is much easier foi the reade) to comprehend quickly than 
the tables on which the graphs ate based The basic tables should alwnjs he 



Riicn to 'mbit the reader who maj be inrtuulaHj interested to check back 
on the sire of the senes presented and the number of cases that lme been 
follow ul M(]i jear 

< o» jiMet.cs, „/ Follou up uud II, Stpmfinnc' -In am dscmsio, omon- 
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The formula for obtaining the percentages in the failure cun* after con 
servative treatment follows The percentage must he calculated for each 
follow lip 3 ear, and the figure? are a)} taken Irani Table 2V 

Column 3 Column 6 Column 7 Column 8 or 


Cumulative poor results net poor results failure curve ft modified curve r c 
For the fiixt follow up y ear this w 21 20 8 4^1 x,x equals 8 0*V 

It is necessary to calculate any modifications of the failure curve in this 
manner If we should attempt to compute the modified failure curve in the 
same waj the original failure curve was calculated (as in Table III), we would 
find the modified curve greatly distorted This is because cases origimllv 
lecorded as poor become good in later follow up stars Since the denominator 
is smaller for each succeeding follow up year (Tabic III, Column 2), we would 
find that if all our cases became good results we would end up below the 0 per 
cent line, unless we follow this formula 



The failure nine con be modified m any nay dec.oble If ne .hould lde 
nltc after further surgery we could chart these cases 
to know our nc * figures and compute and plot another mollification 
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sidered m follow up studies Philosophers may say that a high proportion of 
the lost cases arc good results, or are bad results, but, in the end, whatever anj- 
one says regarding unfollow cd cases remains philosophy. Many factors influ 
ence the ratio of good to poor results in the lost cases Not the least of these 
is whether the patient has gone to the institution of Ins own choosing, and 
whether the institution enjoys a fine reputation with the public There vs 
some support for the view that the ratio of good to poor results is the same 
in the lost as in the followed group in the New York Hospital, jet this view 
must remain m the realm of opinion lather than fact 

Consideration of the follow up is important in any study of end results 
because it tells the reader the extent to which the followed cases might be 
selected eases, or how mnch of the total picture the author lias been able to 
observe and to report For instance, at the first follow up year level our 
experience is 07 per cent complete (251 out of 259 cases), and by the sixth 
follow up year it has become 85 per cent complete (141 out of lf>6 cases) 
In another senes of eases we might find that our experience was but 50 per 
cent complete by the sixth year We could not know with certainty, there 
fore, that the end results m the two groups were t* lily comparable A differ 
ence in the end results might be eithei wiped out oi exaggerated if the follow- 
up were more complete It is a corollary that in comparing end results in fito 
groups of cases, the completeness of follow up should he reasonably similar 
If it is not the two groups may not be comparable, and differences may be 
artificial rather than real 

As wc base observed earlier in this study, average followup time is of 
limited significance The most accurate way of expiessing the completeness 
of folio" lip of a series is to determine the ratio of lost to followed cases at 
the lev cl of each follow up year This is done as follow s 

The cumulative operatnc suriwors (from Table I, Column 5) is the basic 
group that could be followed, but must be coircctcd for deaths that occur 
from time to time during the follow up period, due cither to ulcer or to other 
diseases To coircct for deaths, the patients in the scries who die are charted 
under the calendar year of death and subtracted from each subsequent cal 
endar year that they could be exposed to follow up This is done in Tabic V, 
m which Column I shows the cumulative operative survivors (from Table I, 
Column 5) Column 2 the deaths to be subtracted from them, and Column 3 
the cumulative net survivors Cumulative net survivors is the number of eases 
that could have been followed at the level of each follow up year if no cases 
were lost The ratio between cases aetuallv followed each year (fiom Table 
ll Column 2) ami cumulative net survivors is charted on Fig 4 which is 
called the follow up curve The percentage above the line is not followed 
(lost! and that below the line is followed Thus we see that the efilciencv 
of the follow up decreases from 100 per cent (operative survivors) down to 
42 per cent in the thirteenth year (8 out of 19 cases), but in the fourteenth 
year it goes up to 100 per cent The two patients operated upon fourteen 
jears ago who lived fourteen years have been followed all the wav through 
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side red tn follow up studies Philosophers may say that a high proportion of 
the lost cases arc good Tesults or arc bad results, but in the end, whatever any 
one says regarding unfollowed cases remains philosophy Many factors infill 
ence the ratio of good to poor results in the lost eases Not the least of these 
is whether the patient has gone to the institution of his own choosing and 
whether the institution enjoys a fine reputation with the public There is 
sonic support for the Mew that the ratio of good to poor results is the same 
in the lost as m the followed group in the New Aork Hospital yet this view 
must remain in the realm of opinion lather than fact 

Consideration, of the follow up is important in any study of end results 
because it tells the reader the extent to which the followed cases might be 
selected cases or how much of the total picture the author Ins been able to 
observe and to report For instance at the first followup jear level our 
experience is 97 per cent complete (251 out of 259 cases) and bv the sixth 
follow up jear it has become 83 per cent complete (141 out of 166 cases) 
In another series of cases we might find that our experience was but 50 per 
cent complete bj the sixth jear We could not know with certainty there 
fore that the end results m the two groups were tiuly comparable A differ 
ence m the end results might be either wiped out oi exaggerated if the follow 
up were more complete It is a corollarj that tn comparing end results tn tuo 
groups of cases the completeness of follow up should he reasonably similar 
If it is not the two groups maj not be comparable and differences may be 
artificial rather than real 

As we have observed earliei m tins study average followup time is of 
limited significance The most accurate waj of expressing the completeness 
of follow up of a senes is to determine the ratio of lost to followed cases at 
the level of each follow up year This is done as follows 

The cumulative operative survivors (from lable I Column 5) is the basic 
group that could be followed but must be coirccted for deaths that occur 
troni time to time during the follow up period due either to ulcer or to other 
diseases To correct for deaths the patients in the series who die are charted 
under the calemlai jear of death ami subtracted from each subsequent cal 
emlar jcir that the) could be exposed to follow up This is done in Table V 
in winch Column I shows the cumulntue operative survivors (from Table I 
Column r )| Column 2 the deaths to bo subtracted from them and Column 3 
the cumulative net survivors Cumulative net stirvnorsis the number of eases 
that could have been followed at the level of each follow up jear if no cases 
wire lost Thi ritio between cases actuallv followed each jear (flora Table 
II <<lumn 2) and cumulative net survivors is charted on Fig 4 which is 
idled the follow up curve The percentage above the line is not followed 
(lost) and that below the lint is followed Thus w© see that the e/ficienei 
of the follow up decreases from 100 per cent (operative survivors) down to 
42 per cent in the thirteenth vear (8 out of JO eases) but m the fourteenth 
\ciir it goes up to 100 per cent The two patients operated upon fourteen 
vein ago who lived fourteen tears have been followed all the wav through 
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Other Methods Presented ir the Literature — In 1943 Hollander and Mage* 
piesented a statistical method for esalusting the results of treatment for peptic 
ulcer Their paper is a contribution to the problem jet we cannot endorse 
their method as being statistically sound and accurate After some prelimi 
nary logic the} stated “We belies e that the incidence of failure among this 
group of patients (the lost or not followed group) is no greater than among 
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should consider all of the lost eases as poor results, and the minimum, all lost 
cases as good results If this, logic is pmsued m the clinical material picsented 
herein, the failure curve is absurdly high and loses all significance Further, 
these authors fail to correct their operative survivors for deaths that occur 
during the follow up period We can subscribe to their general idea of a 
cumulative failure curve, and to the concept of an index of failure obtained 
from this curve The index of failure however varies in the follow up years 
For instance vve can state that our index of failuie for posterior gastrouitcr 
ostomy is 21 2 per cent at the fifth follow up year and 22 0 per cent at the 
tenth follow up year 

Application of Standard Ktror, and Significant Difference — The primary 
thesis of this paper is the presentation of a method for lecording mfoimation 
A method has been developed which gives as true a picture as vve know of 
our experience One may inquire of the figures presented regarding their 
standard error Oi if by this method we were to compare two groups of <nses 
one might ask if the diffeience in the two failure curves is a significant diffei 
enee Standaid error and significant difference are both vital tools of the 
statistical method which should be applied to these figures if one is to eval 
uate, not the method but the figures themselves 


SUMVIVRY 


1 A method of analyzing and reporting clinical material has been de 
scribed which it is believed is accurate and statistically sound * It is be 
lieved that the method can be applied to other groups of clinical cases 

2 By tins method it is possible to report every case in the series without 
selection of material w ithin the series 

3 The method is graphic which facilitates comprehension by the reader 

4 The method is easily adaptable to testing by standard statistical methods 

5 The method is compared with other methods that are commonly cm 
ployed md the defects and limitations of each are commented upon 


many hours of patient help and crlticl*m the author 1? preatlv indebted to Dr John 
, of tie Columbia University hchool of Public Htallh Hi* facile biostatlatlcal know] 
rt l’ifw 1 ’ r0U ! :h -K}« n l'. '°T,7’ on «‘*tlstlcal pitfalls If the method herein described Is 

a wi lily applicable it la his expert advice that has made It so 1C It Is not. he is to 
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PERIPHERAL EXTENSION OF RADIOPAQUE MEDIA 
THOM TIIE SUBARACHNOID SPACE 

J Douglas French, MD, \\d Wiiu\m II Strus, PhD, Rociiestef h T 

(From the Department j of Surgery [\ curosurgery] and radiology. The Vnn *rs>ly ef 
Tothrsttr, School of Medici ne an 1 Dentistry) 

INTERPRETATION of pantopaque mjelograms rarelj presents difficulties 
when the examination js properly conducted Occasionally, an atypical 
pattern maj he obtained as a result of fault} technique or of anatomic ab 
normalit} Peripheral extension of the medium along the spinal nenes is 
unusual luit occurs often enough to justify special consideration Such pc 
ripheral extension has been noted bj others ’ 3 using pantopaque or other 
mjelographic media and has been observed in 4 of the first 200 pantopaque 
mj cl o grams done at Strong Memorial Hospital 

In this paper these four atjpieil mjelograms are discussed m relation to 
a ninety of obseri Attons on experimental contrast neurography which hare 
been reported elsewhere * • It seems endent that both clinically and expen 
mcntill} n medium escapes along the peripheral nenes only under distinctly 
abnormal circumstances \ccordingly, the collective results hate little bear 
ing on whether there is t direct communication between the subarachnoid 
space and the perincun] spaces of penphet il nenes They do, however, show 
tint a connection can he established and this maj be significant m relation to 
local anatomic anomalies pathologic processes, and injection irregularities 


CUMC4L ctsrs 

Extension of the pantopaque outside the norm il confines of the subarachnoid 
space was encountered in all four cases in the course of routine nuelogrophv 
Case 1 (S M II No 232CC1) —Immediately after the medium was injected it was wen 
fluoro«copieallj to Hon out of the luml Jr ci'tern nnd to gfol uhle on the left side (Fig f, 0 
The«c globules disappeared -when the patient was tilted head down, suggesting that diter 
ticnla were being emptied When laminectomy was performed for removal of a protrude 
disc at the fourth Jumlar vertebra the reason for the unu’ual mpelogram was clearly 
demonstrated The first and second roots were seen to be enca«ed in large diverticular 
extensions of meninges tlat contained fluil nhieh eoull be emptied on compress on {Fig 1 •’) 
Cvse 2 fSMH No — Since routine radiographs showed pronounced changer 

from the second to fourth lumbar vertebrae, consistent with a diagnosis of Charcot spmc 
lumbar puncture for the injection of pantopaque was made at the fifth lumtar interspace 
After injection the me bum did not Sow as the patient was postured From the radiograph 
(Tir 21 taken after 3 cc of pantopaque had been injected it was evident that the tip of 
~ ’ ' the spina] canal and that the medium 

; several nerve roots The pantopaque 
njection but was removed without d ffi 
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PERIPHERAL EXTENSION Or RADIOPAQUE MEDIA 

from tiie subarachnoid space 

J Douglvs Frfxch, 31 D t v\d Willi wi II Sthun, Pn D, Bocmsrus, h T 
(From the Departments of Surgery [V eurosurgery'] and Tarhotopy, The University of 
Rochester, School of Methane and Dentistry) 

INTERPRETATION of pantopaqne myelograms rarely presents difficulties 
I when the examination is properly conducted Occasional)}, an atvpical 
pattern may be obtained as a result of faulty technique or of anatomic ah 
normality Peripheral extension of the medium alone the spinal nerves is 
unusual but occurs often enough to justify special consideration Such pe 
npheral extension has been noted by otheis' J using pantopaqne or other 
mjclographic media, and lias been observed in 4 of the first 200 pantopaque 
myelograms done at Strong Memorial Hospital 

In this paper these four atypical myelograms are discussed in relation to 
a variety of observations on experimental contrast neurography which have 
been reported elsewhere 4 * It seems evident that both clinically and expert 
mentally a medium escapes along the peripheral nerves only under distinctly 
abnormal circumstances Accordingly, the collective results have little hear 
ing on whether there is a direct communication between the subarachnoid 
sp ice and the perineural spaces of peripheral nerves They do, however, show 
that a connexion can be established nnd this may be significant in relation to 
local anatomic anomalies, pathologic processes, and injection irregularities 


ciixicvl evsrs 

Extension of the pantopaque outside the normal confines of the subarachnoid 
space was encountered in all four cases in the course of routine nivelographv 
Case 1 fSMH No 232064) ^Immediately after the medium nas injected it v,as s'*" 

t • ■ v ; 

j ' . - i led 

disc at the fourth lumbar vertebra, the reason for the unusual mjei'fci—* -j 
demonstrated The first and second roots were seen to be enca'ed m large divert'™ 
extensions of meninges that contained fluid which could he emptied on compression (Pig b 

CvSE 2 fSMIt No <Jl!hiS4) — flinee routine radiographs showed pronounced chaogfJ 
from the second to fourth lumbar vertebrae conn-dent with a diagnosis of Chareo 4 s 9 ae 
lumb&r puncture for the injection of pantopaque was made at the fifth lumbar interspace 
\fter infection the medium did not flow as the patient was postured From the radiograp 

. » * * th a t the tip « 

•hat the 
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could not bo aspirated nt the uim 01 t “ ““t •* ■“J'-'- 1 on I 
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tempt was made to aspirate any of the medium Cheek radiographs taken .t «n«w 
intervals (Fig 3 B C aai D) « period of five snontl s *1 owed that the medium ap 
parently vat Used in ponton that the relate distribution remained the stme and that 
the amount decrease I significantly 

Case 4 (S AI H No 33o04j — Oi 1> a few- drops of spinal fluid were obtained at mjelog * 
raphy hut the medium was injected nevertheless The d.stnl utiou that obta.nel immeli 
ately after the injection is shown W Fig 4 A Under fluoroscopm visualization the me 
dium was seen to flow eisily in a eeihaUd direction l ut when the lumbosacral region was 
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arachnoid space occurred only under considerably greater pressure and in 
dogs took place when pressures of 165 to 200 mm of Hg were applied Ex 
travasation of a medium occurred after inaccurate injection on the develop 
ment of excessive pressure and occasionally when the medium reached a 
region of plexus formation in the nene An example of the extravasation 
at a plexus is shown in a radiograph (I^g 5) obtained after lodobenzenc bad 
been injected in a single fasciculus of a dog nerve As is shown in the lllus 
tration the medium traveled proximalty to the nerve plexus where extravasa 
tion occurred Prom this site the medium extended in two directions under 
the same injection pressure A portion continued on into the subarachnoid 
space and a second column of medium returned m a centrifugal direction m 
another area of the nerve 



There was never evidence ol rapid spontaneous flov of the media in the 
perineural spaces but in chronic experiments v here pmtopaque was used a 
very slow centripetal motion of the medium was evident some weeks after 
the injection In passu g it may be noted that lodobenrenc Mas yen- irritating 
to nenea nnl produced seierc damage whereas pantopaqne appc'ared to be 
very satisfnetorj for chronic experiments 


Microscopic sections at canons level, ol the nerves and roots showed that 
at the site of injection the carbon tinted medta oeenp ed the central ponton 
ot the endonenrmtn Followed eentrtpetally the tnjeeted mass oeenp, ed a 
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both usually and radiographically after injection under measured pressures 
into the perineural spaces of peripheral nenes and into the subarachnoid 
space Many of the experiments Here sente, and in these it was frequently 
desirable to tint the media by the addition of small amounts of punter sink 
*In the acute experiments lodobenzcne was usually used and in ike chronic 
studies pantopuque w as employ ed 



Externum oi Wed, a Inject, d Into Penpherol Une, -Atur 
a single lssc.ev.lns IneO^ mi warned «” 

injected medium flowed cas.Ij l*. I > ^tension was wsnal.id 

fined to the P'™™" 'T“”n i « a el paeal.e. fine fines eslcndmg 

radiographically " to the su baraehnoid spice proximally and into th 

from the point of i J required for the injection and lhls saned 

midfoot distallj ^ J , 0 £ the nene being traaersed ly the medium 

with both the speeds a 5SUre , c f the order of 50 to SO mm of Hjf 

In the nenes of rats a o|l P , vherea s m dogs pressures ranging from » 6 

were required to cans Penetration of the medium into the sub 

to 138 mm of »« "ere necessary 
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arachnoid space occurred only under considerably greater pressure, and in 
dogs took place when pressures o£ 165 to 20Q mm of Hg were applied Ex 
travasation of a medium occurred after inaccurate injection, on the develop 
ment of excessive pressure and, occasionally, when the medium reached a 
region o£ plexus formation in the nerve An example of the extravasation 
at a plexus is shown in a radiograph (Fig 5) obtained after lodobcnzene bad 
been injected in a single fasciculus of a dog nerve As is shown in the lllus 
tration the medium traveled proximally to the nerve plexus where extravasa 
turn occurred From this site the medium extended m two directions under 
the same injection pressure A portion continued on into the subarachnoid 
space and a second column of medium returned in a centrifugal direction in 
another area of the nerve 



There "is never evidence of rapid spontaneous flow of the media in the 
perineural spaces but m chronic experiments where pantoparjnc was used a 
verv slow centripetal motion of the medium was evident some weeks after 
the injection In passing it mav be noted that lodobcnzene was ver> irritating 
to nerves and produced severe damage whereas pantopaque appeared to be 
verv satisfnctorj for chronic experiments 

Microscopic sections Hi tarious loots ot the nerves rad roots shotted that 
at the Site of injection the carbon tinted media occupied the central portion 
o[ the endoneunum Follotecd centnpetally, the injected mass oceup,ed a 
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more peripheral location in the fasciculus until at the lumbar plexus it «p 
pea red in clefts on the inner surface of the perineurium or the i ennenml 
septa still confined to a small / o rtioti of the total sheath extent From these 
ekfts the medium escaped info the sirl dural space and apparentlj by hretlc 
through into the subarachnoid space Subarichnoid entrance always occurred 
through the pcnneunnRi and ncier m the periaxonal tissues Sections of rab- 
bit neries illustrating certain phases of the passage of a medium are shwn «n 
h jg 6 1 and 8 



. . r into th f Subarachnoid Space In *he course 

Bihauor of Media Injected Into injec tions uere made 

ol the dev elopmt« of „ 5 ' rf J,,pt under observation for one Jt« 

four doss n»d “ ™|o-wphs -tore mode on ttventy 'hree doss 

or more Of this S r °up instance was there evidence of the medium 

at varying intervals hu i r ttc spina i subarachnoid space along 

extending out of the n0 " n3 . ^ ? there « as a smaller group of dogs 

the peripheral nerves n , n to the subarachnoid space and m this 

in which lodobenzene was mtr 
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group the result was somewhat different The introduction of lodobenzene 
was always fatal but m most of these dead animals the medium extended down 
the lumbar penpheral neises for distances of 2 to 4 cm after an inters al of 
one or two hours 




In another senes of exj eriments media were instilled , 

«*, , k . u„,,, 
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more peripheral location in the fasciculus until at the lumbar plexus it ap- 
peared in clefts on the inner surface of the perineurium or the perineural 
septa still confined to a small portion of the total sheath extent From these 
clefts the medium escaped into the sulxlural spare, and appirentlv Dy break 
through into the subarachnoid space Subarachnoid entrance alwajs occurred 
through the penneunum and never in the periaxonal tissues Sections of rab- 
bit nerves illustrating certain phases of the passage of a medium are shown in 
Fig 6 A and B 



Behavior of Media faceted Into the Sabarochnoid Space -la the eo une 
. , , . ‘ . . -...(nmnnf intrathecal injections were made i» mnetj 

of the development of pantopaqu , observation for one year 

four dogs, and many of ere matle on twenty 'hree dogs 

or more Of this e»”P ^stance was there evidence of the medium 

at varying mterva s n fines of the spinal subarachnoid space along 

extending out of t c no tan< j there was a smaller group of dogs 

W.» .ntrodneed .nto tie s„b a r,eh„o,d space, and m the 
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raphy it is conceivable that unusual prolongations may account occasional!} 
for short extensions of injected media but never for actual communication 
with the perineural spaces 

In Case 2 there was a complete subarachnoid block onlj a little above the 
point of injection and the termination of the lumbar cistern Abnormal fac 
tors to account for the uniform extension of the medium into the nerve roots 
include (1) anatomic changes which may have developed as a result of *» 
chronically obstructed subarachnoid space (2) pressure alterations produced 
by the injection of additional fluid into a small closed space and (3) injection 
directly into a nerve root rather than into the subarachnoid space The first 
md second of these possibilities seem to offer the most plausible explanations 

In Case 1 there was no unequivocal evidence that most of the pantopaque 
was ever m the subarachnoid space The original myelogram showed the 
opaque oil in essentially the same aieas as the final one taken five months 
later The most piobable explanation m tins ease is therefore that the medium 
was injieted to a large extent outside the subarachnoid space possibly sub 
durally 

The radiographic evidence in Cisc 4 indicated that the injection was mflde 
well outside the main body of the subarachnoid space presumabl} into the 
pernineural spaces of a nerve root \s a result the pantopaque extended into 
tie subarachnoid and subdural spaces and peripherally to the lumbosacral 
plexus rrom the tatter area it rxtravasated into other perineural spaces to 
fill pot turns of all the nerve trunks uniting at the plexus Support for this 
concept can be derived from the fact that the nerves filled onlj on the side 
of the injection This behavior is analogous to the results obtained expert 
mentallj m numerous injections of pctipheral times which is well illustiated 
by Tig b 

These clinical experiences are similar to other published cases’ 3 about 
which there has been speculation concerning the mode of absorption oi escape 
of media from the lumbar eistein It has been suggested bv Maltby and 
Pendergrass’ that rapid est ipo along the nerve mots seems to indicate 
passage through pre existing channels Others' • have considered from 

experimental and pathohgie evidence that such mechanisms function promt 
nentlv in the absorption of cerebrospinal fluid The evidence collected from 
the clinical cases md lahoratorv experiments reported here does not support 
a free communication between tbe subarichnoid space and tlie penneuril 
Maces of | cripheral nervis under normal conditions The results indicate 
rather that injected radiopaque oils escape from the lumbar subarachnoid space 
°td} under distinct!' abnormal circumstances such ns local anatomic abtior 
malitv or injection irregulantv 

si mm %RV 

In a series of COO consecutive mvelograms four rases were encountered 
m which the injected pantopaque extended outside the normal confines of the 
subarachnoid s| ace apparent!} along the nerve nuts These phenomena ha'e 
been correlat'd with results oltained experimental!' in the studr of the ex 
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and periesophageal lymphatics and were recovered from the nasal secretions. 
The final stage of one such experiment in which ethyl lodophenylvalerate 
was use d is shown m Fig 7 Most of the media used for this purpose were 
too irritating for chronic studies but pantopaque did not appear to have 
deleterious effects 

Experiments w ere devised also to illustrate the behavior of media under 
increased pressure in the lumbar subarachnoid space The lumbar cisterns 
of dogs were eannulated and media run m under increasing pressures ho ei 
tension was observed until the lumbar cisfem was ligated 5 cm proximal to 
the cannula and the pressure derated to os Or 200 mm of Hg Extravasation 
of media took place long before this pressure was reached and in only one 
instance was extension beyond the dorsal root ganglion observed m a livin’’ 
dog (Fig S) 

PISCLSSTOY 

The experimental observations reported here shed some light on the be 
havior of ndiopaqUe oils in the subarachnoid space Under normal pressures 
a distinct difference was apparent between the behanor of media in the m 
trneramal and in the mtraspinal spaces 1-rom the intracranial space the 
materials exited readilj and under physiologic pressure through the enbn 
form plate into the nasal secretions and cerucal lymphatic system From the 
lumbar cistern extension of the radiopaque materials was never observed 
under physiologic conditions but did occur into the perineural spaces when 
excessive pressures w ere applied or the animal u as killed 

The peripheral injection experiments serve to clarify somewhat the strut 
ture and communications of the perineural spaces They appear to be coimec 
ttxe tissue planes organized from the dural perineural sheath These form 
discrete channels w such a fashion as to subdivide the progressive^ branching 
nerve into longitudinal compartments supporting axis cjlmder extensions Fn 
dence faroring a physiologic current of fluid in these spaces was not obtained 
ns media extended onlv under direct injection pressure or very slowlv in an 
active animal In the latter case flow occurred eeniripefaUv or in the oppo 
site direction to that which would be expected if cerebrospinal fluid norraallv 
entered perineural channels from the subarachnoid sjstem Further sue 
anatomic communication was not obserred in serial sections of the d irfll pene 
trations of many roots Finally media injected peripherally always 
the subarachnoid space from dural perineural clefts apparently by break 
through across the arachnoides 

Clinically evidence is lacking for physical communication normally If 
tween the spinal subarachnoid space and peripheral nenes The four abnor 
mal myelograms show that extension of media can occur and this suggests 
tbit communication does develop under unusual circumstances 

Case 1 presented a definite anatomic abnormality It was notable here 
that although the medium extended well beyond the hormal confines of the 
subarachnoid space it did not continue out the nerve in the perineural spaces 
Since some sanation in size of axillary pouches is normally seen in rayelog 
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raphy it is concenablc that unusual prolongations may account occasionally 
for short extensions of injected media but never for actual communication 
with the perineural spaces 

In Case 2 there was a complete subarachnoid block only a little above the 
point of injection and the termination of the lumbar cistern Abnormal fac 
tors to account for the uniform extension of the medium into the nene roots 
include (1) anatomic changes which may have developed as a result of a 
chronically obstructed subarachnoid space (2) pressure alterations produced 
by the injection of additional fluid into a small closed space and (3) injection 
directly into a nene root rather than into the subarachnoid space The first 
and second of these possibilities seem to offer the most plausible explanations 

In Case 3 there was no unequivocal evidence that most of the pnntopaque 
was ever in the subarachnoid spice The original myelogram showed thi 
opaque oil in essentially the same aieas as the final one taken five months 
later The most probable expl matron m this rise is therefore that the medium 
was injected to a large extent outside the \ul arachnoid space possibly sub 
durally 

The radiographic evidence in Case 4 indicated that the injection was made 
well outside the mam body of the subarachnoid space presumably into the 
pernmeural spaces of a none root As a result the pantopaque extended into 
the subarachnoid and Rubdural spaces and peripherally to the lumbosacral 
plexus From the latter area Jt extras asated into other perineural spaces to 
fill portions of all the nerve tiunks uniting at the plexus Support for this 
concept can be derived from the fact that the nerves filled only on the side 
of the injection This behavior is analogous to the results obtained expen 
mentally in numerous injections of penpheral neives which is well illustrated 
by Fig 5 

These clinical experiences are similar to other published cases* 3 about 
which there has been speculation concerning the mode uf absorption oi escape 
of media from the lumbar cistern It has been suggested by Mftltby and 
Pendergrass 3 that rapid escipe along the nerve loots seems to indicate 
passage through pre existing channels Others 8 9 have considered from 

experimental and pathologic evidence that smh mechanisms function promi 
nently in the absorption of cerebrospinal fluid The evidence collected from 
the cluneal cases and laboratory experiments reported here does not support 
a free communication between the subarachnoid spaee and the pennetird 
spaces of peripheral nerves under normal conditions The results indicate 
rather that injected radiopaque oils escape from the lumbar subarachnoid spaee 
only under distinctly abnormal circumstances such as local anatomic abnor 
mality or injection irregularity 

SUMS! \R\ 

In a series of 200 consecutive myelograms four cases were encountered 
m which the injected pantopaque extended outside the normal confines of the 
subarachnoid space apparently along the nerve roots These phenomena have 
been correlated with results obtained experimentally in the study of the ex 
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tension of contrast media in the perineural spaces of peripheral nerves both 
bv direct injection and from the subarachnoid space 

It vv as concluded from these obscn ations that clinically pantopaque ex 
tends out of the subarachnoid space only under distinctly abnormal cireum 
stances such as local anatomic abnormality or injection irregularity The 
experimental evidence indicated lhat the perineural spaces are merely eonnec 
ti\c tissue planes in i>cnpheral nerves which comrunicatc onh mdirectlv with 
the sub irachnoid space There was no indication from these observations that 
such spaces function m the normal circulation of cerebrospinal fluid 
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the effect of dibenamine on autonomic stimulation 

F A Simfone, M D , AND S J Sark off, M P , Boston, Mass 

(From The Surgical Research Laboratories of Harvard University at the AlassachuseUs 
General Hospital) 

S IR IIENRY DALE,* »n 1905, reported that ergot extracts possessed the 
property of reversing the positive action of adrenalin That same >ear 
Sollman and Brown* made a similar observation independent!) , and, m 1906, 
Dale* published his classical paper "On Some Ph)siologieal Actions of Ergot ” 
In it, he demonstrated the reversal of the pressor action of adicnalm on the 
blood pressure after the injection of active extracts of ergot Since those carl) 
investigations, phjsiologists have used ergot extracts (ergotoxine) and similar 
compounds as tools for the stud) of autonomic neuroeffector s) stems and elmi 
cians have tried to use the drugs thcrapcuticall) in h)pertension and vaso 
spastic conditions 

A number of drugs have been developed which have properties similar to 
those of ergotoxine The best known are johvmbmc, cth) 1 ) ohimbme, and the 
dioxanc group s)nthcsized b) Foutneau, the most extensive!) studied of which 
is pipcndmometh)lbenzodioxane (933F) Like ergotoxine, they do inhibit or 
depress the positive action of adrenalin but the dosages required are such that 
the side effects caused by them preclude their use in the clinic 

Most recently Nickerson and Goodman 4 reported a ‘ new drug,” diben 
amine (Fig 1) which has properties similar to those of the drugs just mentioned 
and which was thought to have possible clinical applications It is well reeog 
mzed that ) ohimbme and nnnT ~' 
of adrenalin than they a 

tion Because dibenami k 

know whether or not the drug blocks the effects of s)mpathetic nerve excitation 
as well as the effects of adrenalin, studies were undertaken to learn more about 
the ph)siologie properties of dibenamine 

METHOD 

Experiments were performed upon sixteen cats of both sexes Dialure 
thane* was used for anesthesia (0 75 to 0 80 e e per kilogram lntrapcritoneallv ) 
Records of the contraction of the smooth muscle of the nictitating membrane 
were made bj attaching the right nictitating membrane to a recording lever 
writing with tenfold magnification on a slowty moving smoked drum Blood 
pressures were recorded from the left carotid artcr> The nictitating mem 
branes were disconnected from the central nervous sjstem b) severing the 
cervical s) mpatlietic trunk Both vagi were divided in the neck In expert 

j<U7 T>r * sent * J 4t the meeting of the Society of University Surgeons Boston Suss , Feb 
•VUnufactured by Clba Pharmaceutical Products Inc Summit tt J 
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meats concerning the effects of svjnpathin liberated from the heart this organ 
was denervated by dividing both vagi in the neck and by severing the com 
municnting rami betvv een the stellate ganglion and the first four thoracic nerres 
bilaterally The adrenal glands were excluded from the circulation Shielded 
silver electrodes vvere used to stimulate the cervical sympathetic trunk in the 
neck and the cardiac nerve in the tJiorav When the thorax nas opened pro 
perly adjusted artificial respiration was used through a tracheal cannula which 
was inserted rout inch The stimulator used was an electronic one which per 
nutted van mg the duration intensity, and fiequencj of the shocks" 

Intravenous injections were made into the long saphenous vein exposed in 
the right thigh or bilaterally when needed The dibenamine was injected in 
volumes of 10 cc containing the dose to be used in phvsiologic saline solution 
The stock solution contained 50 mg per cubic centimeter in acidified 50 per 
cent cfhvl alcohol .Adrenalin w ns prepared in dilutions of J 20000 or J 2 oOOO 
in phvsiologic saline solution 

In the svmpatbin experiments for which the nictitating membrane was 
msed ns a test organ the membrane was previouslv sensitized b\ postganglionic 
deneiv ition done twelve to seventeen davs l>eforc the experiment 


(N, N - DIbanzyl - S - Chloro»lhyl amine) 
^N-C-C-CI 
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FI5 i — Structural formula for llbenam m 


BESIXTS 

1 The Direct Effect of Dibenamine Upon the Blood Pressure and Upon the 
\xctitating Membrane —Fig 2 represents the effect of dibenamine mJ ec * 
intravenously upon the blood pressure and upon the smooth muMU« in 
nictitating membrane of the cat There was an initial rise of the blood pressure 
during the period of injection but after the injection within a period ol n 
minutes the blood p.essure had dropped to a level 20 mm of mercury Mo* 
the original pnsswe In some instances the fall ,n blood pressure was 
60 mm of mercury 

Firr 2 demonstrates also that the smooth muscle within the nictitatm* 
membrane ,s not affected directly by the drug If anything there is a very 
sli'dit relaxation of tic muscle 

" O The rffect of Dibenamine Upon the Sustained Contraction of the Mctt 
“ , * jjupertension Induced by the Constant Intraienous 

fating Me mb ran p J0 , 3 ,l] us trates the effect of the injection of diben 

Injection of Aarenann a 
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amine upon the rise m blood pressure and the contraction of the nictitating 
membrane caused by the intravenous injection of 1 20000 adrenalin at a con- 
stant rate of 12 drops per minute There is no immediate effect upon the 
contracted nictitating membrane, while the blood pressure drops quite promptly 



2 ,r" Direct eftec , t dibenamme upon blood pressure (upper tracing) and nictitating 
membrane (lower tracing) Cervical s> mpathetlo and vagi severed In the neck Time signal 
5 seconds Double intervals are 60 seconds apart Dibenamme (30 mg per kilogram intected 
during interval of approximately 80 seconds lowermost record) P Kilogram injected 
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to its initial tael and shortlj afterward to a tael well below the initial blood 
pressure Meanwhile, there is a slight drop in the contraction of the nictitating 
membrane but it does not return to the resting tael until five minutes after 
cessation nf the injection If the adrenalin infusion is continued long enough, 
the membrane does fall to its resting level but it maj take ten to fifteen minutes 
to do so 

3 The Effect of Diben amine Upon the Sustained Contraction of the Nich 
Ming Membrane Induced by Excifafion of the Cemcal Sympathetic Trunk - 
Fig 4 illustrates the action of dibenamine upon the nictitating membrane con 
tracted by stimulation of the cervical sympathetic trunk with maximal shoeh 
at the rate of 20 per second There is a slight but prompt fall in the desree 
of contraction during the injection but the fall does not continue at this rapid 
late Instead, the membrane relaxes verj slow!} — much more sfowlv than in 
the case of the contraction due to adrenalin 



queue? of 20 per steon 1 Dibenamine {10 n 
seconds sa Indicated by signal 

4 Comparison of the Action of Dibenamine on the Effects of SlnoiAatm 
of the Siciilating Membrane bij Excitation of the Cervical Sympathetic and h’J 
the Injection of Standard Doers of Adrenalin —Pise 5, 6, and 7 illustrate the 
blocking action ol dibenaimm on tie effect of aimpathctic serve stimulation 
am] on the effect of adrenalin The near!} complete blocking of the action ol 
adrenalin is seen be comparing sections A and D of Pig 5 The contraction 
in response to none stimulation is affected much less bj dibenamme than « 
the contraction eansed b, adrenal.n (ace sections B and C of Pig i) Fs 
shuns an absolute block of the actum of adrenalin (see section, e and V, Fig 6 
u hile the centred, on line to stanralatmn of the cervical svmpathet.e is affected 
eer, mud. less (sections A, C, and E, F.g 6) Tins relationship holds even 
*• , ho. urirpfilffi response before dibenamine is administered is greater 

Stbe iponTt. ne^s.nrnd.tm. Fig 7 shoo, the action of dibenamm. 
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id blocking the responses of the nictitating membrane and of the blood pressure 
to adrenalin and m blocking the response of the nictitating membrane to stim 
ulation of the cervical sympathetic The drop in the blood pressure after the 
administration of dibcnarrunc is noteworthy The figure illustrates again that 
the responses to adrenalin are blocked more quickly and more effectn ely than 
the responses to nerve stimulation It may be noted further, that the effect of 
adrenalin upon the blood pressiiie is blocked sooner than the effect upon the 
membrane 
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Fig 8 demonstrates graphically the differences indicated in the records 
The effect of adrenalin is promptly and completelj blocked The contractions 
prior to sixty minutes were obtained with injections of 1 c c of 1 25000 adren 



Rs 8 — Responses of blood pressure (top record) and of nlctlt&tlor memlminf 
to (op record) 
sensitized by 
Intravenously 
for one mlnut< 

Resulting card 






RESPONSE Of nictitating membrane 
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SIMEONE AND SAKNOFF DIBFNAMINE 


Fi«r 8 demonstrates graphical!} the differences indicated m the records 
The effect of adrenalin is promptly and completelj blocked The contractions 
prior to sixty minutes were obtained with injections of 1 c c of 1 25000 adren 



Tig »— Responses of Wood pressure (top record! and of nictitating membrane (next 
ton of cardiac nerve N ctltatlng membrane was 


days previously A Responses to. injection 
Responses to stimulation of right cardiac nerve 
nd) C Responses vo same stimulus as In B 
te (see text) 
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* m> tllc tvo P° Jnfs the sixtj minute mark were obtained with 1 cc 

tohirocs of ] 1000 adrenalin Tfic Iilocktng action of the d mg upon the re 
<f| wue* to sympathetic nene stimulation develops slowly and ii tncomp'ete 
5 The Effect of DtbcnomnC on the Kesponic of the Aicttfahng Membrane 
to Circulating bUmpothin —Pig 0 illustrates the responses of the semlued 
nictitating membrane and of the blood pressure to the injection of 03 cc of 
1 .25000 adrenalin fn A and to stimulation of the canhac nene for one minute 
periods in B and C During the stimulation the heart rate increased from a 
basal of 142 bests per minute to 204 beats per minute Tie decree of Jarfy 
cardia resulting from the stimulation wis the same in I! and C Fig 10 shows 
the responses to the same stimuli after the injection of 20 mg of dil enamine 
per kilogram intravenously At A, the cardiac nerve was stimulated for tiro 
minutes, instead of one The same tacliveirdia wis obtained as in Fig 9 P 
and C % but there was no contraction of the nictitating membrane In B Fi" 
W, there is still some response to adrenalin Section C Fig 10 illustrates thit 
the response of the nictitating membrane to adrenalin is nearh abolished and 
that the response of the blood pressure is diphasic Circulating sy mpathm 
then, appears to fie Mocked os effectively as adruialin if not more so 


DISCUSSION 


The data presented here demonstrate that dibenamine blocks the positive 
action of adrenalin and thereby unmasks its negative effects. The action ui 
circulating sympathin E is likewise blocked by the drug This eltcct is pioV 
ably not the result of failure of svmpatlun to enter the circulation for 
«tn\ and Goodman 3 have reported acceleration of the denervated heart when 
the splanchnic nerves are stimulated under the influence of dihenamme and 
in the absence of the adrenal glands 


The blocking action is not as gloat upon the effects of nerve stimulation 
an it is upon the effects of circulating adrenalin and sjmpathm Cardw 
acceleration from excitation of the cardiac nerve is not affected at all awd 
whde diminished the contraction of the nictitating membrane in response to 
stimulation of the cemcal sympathetic is not abolished These findings are 
comparable with the effects of 933 P ( Cannon and 'RosenMnelh‘ ) and ethvl 
yohimbine (Yonkman Stillwell and Jemmies 1 ) 

The effect of dibenamme is not immediate Vl though some mmMratvWv 
of the action of adrenalin i« demonstrallc within fiv* minutes fiom the tm* 
dibenamme is injected often the maximum effect is not obtained until thirty 
minutes ot more fo« dnp^cd This suggests that the effut of tin d rug « not 
directly upon adrenalin or sjmpathin but either on some suKtamc mterven 
mg between the mediator and th» contractile meehamsm oi prssiblj on the 
contractile mcehftnwm itself In support of this opinion mav be mentioned the 
evidence presented by Nickerson and Goodman 3 tbit dibenamme 1 a-s no dele 
terious effect upon adrenalin in vitro Tim finding differs from the observation 
Of Jfonson andLissaV that 933F does have a destructive action upon adrenalin 
in the test tube 



SIVEO'VE AND StRNOFF DIBFNAMI'tE AND AUTONOMIC STIMULATION 399 

If dibenanune does not act directlj upon adrcmlm or sjmpathin what 
is the mechanism of its action * Cannon and Rosen blueth® postulated that 
933F and similar substances maj act b> decreasing the permeability of the 
effector cell membranes S«ch a theorj would readily explain the blocking 
effect upon circulating adrenalin adremne or sympathm all of which must 
pass through cell boundaries in order to reach the effector cells Considered 
m the light of the premise that smooth muscle is not a sjnevtium and that onlj 
some smooth muscle cells arc directly innervated bj nerve fibers (Cannon and 
Rosenblueth*) the theorj would explain the fact that the effects of sjmpathetic 
nerve stimulation are diminished blit not abolished by the drug for the in 
nervnted cells would contract in response to sjmpathin produced within their 
cell boundaries but the uninnervated smooth muscle cells which depend for 
stimulation upon the diffusion into them of sjmpathin from the innervated cells 
would not contract 

A strong argument agunst tie theorj that dibcnamin acts bj decreasing 
pemeabibtj of effector cells however is the fact that when dosage response 
curves are plotted instead of a shift of the curve to the right which would 
obtain if the pcrmeabilitj of cells had decreased and larger doses arc therefore 
needed to produce the same response there is a lowering of the asvmptote 
of the curve (Acheson and Farah*) In other words it is impossible to pro 
duce as great a response in the smooth muscle after as before dibenanune re 
gardless of how much the chemical or electi ic*il stimulus is increased 

Dibcnaminc might act bj modifjing an intermediate substance with which 
tl e chemical mediator must combine m order to exert its effects It is note 
worthy in this regard that the drug does abolish the action upon the nictitat 
mg memlrane of circulating svmpxtlun E which presumably has already com 
lined with an intermediate substance (Rosenblueth 10 ) It is difficult further 
more to explain on such a theory the difference between the blocking effect 
against adrenalin and that against locally produced sjmpathin One would 
need to assume that locallj produced sjmpathin is produced in extraordinary 
concentrations locally and is therefore more effective purelj by the mass action 
effect or that it has a greater affinity than adrenalin for the receptors in the 
contractile mechanism 

Finally the data presented might be used to support a theory that diben 
amine acts directlj upon the contractile mechanism itself In its favor are the 
facts that (1) dibenanune is fundamental^ a tissue poison (Nickerson and 
fioodman ) (2; its action in blocking adrenergic effects is not immediate and 
(3) it is impossible to obtain as great a response after dibenanune as before 
regardless of the dosage of adrenalin or the frequencj of stimulation employed. 
Again however there is difficultj in explaining the difference between the 
effect upon the action of adrenalin and that upon the action of locallj produced 
svmpatlun 

It vs impossible with wlnt data are available to distinguish between the 
theories cited with fimliti or to state that any is the correct one It is reason 
able however to discount theories depending upon changes in permeabilitj of 
the effectors or upon destruction of the mediator since dihen&wuwe does nott 
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destroy adrenalin in the test tube (Nickerson and Goodman 5 ), and does not 
block the action of adrenalin on the heart (Achcson and Farab*) Tie theory 
that the drug acts directly upon the contractile mechanism itself fits the facts 
best 


One would expect that since dibenamine docs have a prolonged Mocking 
action against the positiv e effects of adrenalin and, at least partly, against tie 
positive effects of fympathetic nerve stimulation, it would Sad wide dimes! 
application It could be useful in the treatment of hypertension and vaso- 
spastic conditions and indeed has been used in such conditions (Goodman 11 ) 
Substances tilth similar properties (pipcndmomethvlbcnrodioxane, yohimbine 
ergotoxine) have not been useful thcnpcutically because of the undesirable side 
effects produced bv the dosages needed 

In this clihie dibenamine was used twenty three times and the following 
side effects were observed (1) local venous thrombosis at the site of injection 
(2) nausea and vomiting in six patients of slight to moderate degree lasting 
six to twenty four hours (3) two transient toxic ps) chose, and (4) coma and 
loss of aphinctenc control lasting lor one hour in a man m whom epilepsy 
could not be ruled out The data that we obtained indicate that dibenamine 
reverses the pressor effect of adrenalin m the normal human being as it docs 
in the cat 

While this clinical experience has not been extensive the seventy and 
frequent} of the reactions have made it unwise to use the drag therapeutically 
until more is learned about the mechanism and methods for controlling the vrn 
desirable effects 

As a diagnostic agent, the drug might find application in the diagnosis of 
pheochromncj toma m hypertension One would expect the drug to have a 
greater blood pressure lowering effect in such hormonal hypertension than in 
Other tvpos of hypertension Blockage bj dibenamine of the blood pressure 
me induced bj histamine in patients with hypertension would be especially 
suggestive of pbeochromocytoma (Both and Kvale”) 

Nickerson and Goodman" reported that dibenamine can prevent the ven 
tnndar fibrillation which occurs under cyclopropane anesthesia when adrenalin 
is administered This fact might find application clinically Since dibenamine 
does not abolish the chronotropic effect of adrenalin upon the heart this 
observation suggests that adrenalin produces ventricular fibrillation by some 
mechanism which is blocked by dibenamine but is different from its chronotropic 
effect 

summary 


1 The blocking action of dibenamine upon the effects 0 f adrenalin and 
locally produced sympathy develops slowly This action of dibenamine upon 
the responses to adrenalin begins to appear soon after injection of the drug but 
niten does not reach a maximum antd thirty or more minute, after the injection 
i (Fig 8) 
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2 The blocking action of dibenamme upon the responses to sympathetic 
nerve stimulation develops more slowly and less completely than, its blocking 
action upon the responses to adrenalin {Figs 5 6 7, and 8) 

3 Circulating sympathm is blocked as effectively as adrenalin by diben 
amine if not more so (Figs 10 and 11) 

4 Because the drug has a prolonged blocking effect upon the positive 
responses to adrenalin and to sympathetic nerve stimulation it could find cx 
tensive clinical application (hjpertension vasospastic diseases of the extremities 
cardiac arrhj thmias) if its untoward side effects can be eliminated 
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i \CTORS IN THE REDUCTION OP MORTALITY IN ACUTE 
VPPEVDICITIS 

Stales O Hoerk 1ID Boston ILtss 

j\yl clinics are reporting a mrked lowering in the mortality rate from 
1 VI acute appendicitis in the last few years 1 * « « « It is generally accepted 
that chemotherapy is responsible for the improv ement but specific proof for 
this belief is singularly lacking due to the multiplicity of factors affecting mor 
tahti and the simultaneous improv ement in other aspects of treatment The 
experience at the Peter Bent Brigham Hospital is in accord with that of the 
country at large in showing i striking decrease in the mortality rate from 
19H through 194o (Table I) During this time there was only one death in 
382 consecutive cases of acute appendicitis although on the basis of previous 
experience from twelve to fifteen deaths were to be expected Studies from 
this hospital covering the years up to 1941 * 5 showed no appreciable change 
in mortality for twenty vears but form a particular^ useful background for 
determining which specific changes have effected the improvement 

In order to determine the responsible factors a detailed comparison has 
been instituted between the 517 patients operated upon from 1936 tl rough 
1940 and the 3S2 pitients operated upon from 1941 through 194o Both 
series of patients have been selected and analyzed b\ identical methods Each 
represents a consecutive senes of operative cases* In each senes patients 
below the age of 12 vears arc rare (the usual lower age limit for the hospital) 
In each series patients with tuberculosis actmomjeosis carcinoma or carcinoid 
of appendix or cecum have been excluded In each individual case there has 
been an histologic diagnosis of acute appendicitis when the appendix was re 
moved or obvious gross pus at operation in instances in which a large abscess 
made immediate removal of the appendix impossible 

The eases hare been divided into three groups as follows 

(1) Acute perforated appendicitis if a gross perforation was described by 
surgeon or pathologist No attempt has been made to define the precise ex teal 
of the peritonitis desirable though this would be a careful study of operative 
notes by many different surgeons of varying experience and powers of observa 
tion showed that such a differentiation woul 1 not be reliable 

(2) Appendical abscess if there was localized pus at operation with or 
without gross perforation of the appendix 

(3) Acute unruptured appendicitis m the absence of gross perforation or 
localized pus Tins group includes mam patients with peritonitis and positive 
peritoneal culture without perforation A^arn no reliable method of including 
patients with such peritonitis with the perforated group appeared to be avail 

He) at the meeting of the Soc ety or Unlvers ty Surgeon? Boston SI»» 
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Table I \cute Appendicitis — Mortality Rate by Five Fear Periods, 1913 1043 



able and it seemed best to classify these with the unraptured group Also in 
eluded in this group are those cases in which the appendix was broken in 
removal 

Although this grouping of acute appendicitis is not ideal, it has the \utuc 
of easj application, and minimal dependence upon the personal observations 
of manj different surgeons concerning the extent or fype of peiitomtis piesont 
which in a properfy executed operation is often not determined 



It isbejond argument that the vast majority of deaths occur after perfora 
tion or abscess formation has taken place in the course of acute appendicitis 
The first point of interest therefore, is the relative frequency of “complicated’' 
appendicitis in the two five \ ear periods Table II presents the percentage of 
eases of each fype of appendicitis for the entire period 1913 1945, as well as for 
the five > ear periods under eonsulci ition Although there has been some dc 
crease in the numbci of patients with abscess or pcrfoiation in the past five 
>ears the proportion is not sigmficantfy lower than it was in 1936 through 1940 
Table III carries this finding one step further and demonstrates a decrease in 
the mortality in 1941 through 1945 for each type of appendicitis most marked 
in the group w ith perforation 

Since in the past the combined groups of perforated appendicitis or appen 
died abscess have had a mortalitj rate ten to fifteen times greater than un 

Tabu III Vcite \rpE\oicms— G rolp Mortmitv R\tf by 
PriKDS 1<113 194>* 


Five Ye \r 
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Table IV Accra Aitzsmcitis— Factobs Actlno Prior to Operator 
AtTE\DiciTts TVmr Gross Perforation or Abscess 


Vge of patient CO years or more 
Symptoms for 43 hours or more before ho^pt taxation 

Definitely received a cathartic 47 3 • 

Delay in hospital more than G hours for diagnoa s J2 14 

admission pul*c 100 or more 57 ^g 

Vdmiiaion temperature 102* F (B) or more 36 30 

Pulse 100 or more and temperature 102* P fit) or more 30 2a 

‘Significant difference 

ruptured appendicitis it is appropriate to focus our attention on these tnu 
groups and to scrutinize with care the various factors which may have bearing 
on their far greater threat to life To accomplish this the pitients with per 
fo rat ion or abscess have been grouped together for 1936 through 1940 and 1941 
through 194 1 ! and then cross anal} zed with respect to three sets of factors 
those acting prior to operation, those acting at the tunc of operation and those 
acting after operation The results appear m Tables I\ , "V , and \ III 

In Tabic IV it is seen that there is close agreement in the frequency of 
those factors which may lie regarded as representing the preoperatnc rish or 
measuring the constitutional response of the patient to hts illness The only 
significant* decrease occurred m those patients known to have received a 
cathartic not too much emphasis may be placed upon this since during the 
war years the recorded history was frequently rather sketchy Furthermore 
the chief damage caused by cathartics is in the production of the complications 
which all of these cases had 

In Table V it may be seen that there arc several significant differences 
between the groups when factors acting at the time of operation arc analyzed 
The increased use of ether anesthesia m these complicated cases is probablv 


110 CASES ( f o) » CASES (M 

(1*116 1940) (19«1I94J>_ 


Lther anesthes a 
Operation by resident staff 
MeBumey incision 

Duration of operot on I hour or more 
positive pen toe ml culture (when ta&en) 
Local sulfanilamide wound or peritoneum 
Drain age of peritoneal tanty 

•Significant difference 


F Formula has teen u«*«l for letenulnli 


Suppose A greater than B the dlffere, 
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Table Vi Acute ArrasMcms— ' D ecreasing incidence c 
Acute Unrupturep Appendicitis 



related to the increased duration of operation During the war years tho 
house staff was less thoroughly trained than formerly , and the longer operations 
are eudence of inexperience coupled with the proper exercise of care and 
gentleness rather than speed A short acting spinal anesthesia such as procaine 
was likely to proie insufficient and there was evidently reluctance toward using 
the longei acting ones Neither of these factors can be supposed to have reduced 
the raortalitj rate most surgeons agiee that spinal anesthesia is preferable to 
ether for these patients and all igiec that rea. onably rapid surgciy is desirable 
There is a sharp increase in the use of sulfanilamide locally m the peritoneum 
or wound, but it is felt that this is not a responsible factor, or even of much 1 m 
portance, in only two instances was it used without accompanying sy stemic 
chemotherapy and in only one case since 1943 was it used at all It has now 
been completely abandoned in this hospital (It is realized that some surgeons 
still lay great store by the local use of sulfonamides ) 

There is also a sharp drop in the incidence of peritoneal drainage Tabic 
VI shows the consistent trend toward less drainage of acute unruptured appen 
dicitis through the years and Table VII shows the expansion of this policj to 
include all types of appendicitis Although it cannot be proved that non 
drainage preients deaths at least the decrease in its use is vindicated Our 
experience demonstrates that it is unnecessary to use drains in the majority of 
complicated cases Even abscesses may be closed without drainage, if the 
appendix is removed and the abscess either is very minute or its walls can bo 
seen to collapse aftei the pus has been evacuated On the other hand it is 
my belief that properly employed drams per se arc rarely an actual cause of 
death or even contribute to fatalities to any marked degree, although it is 
recognized that some able surgeons hold a contrary view The high mortality 
reported everywhere in cases in which drainage was used is far more likely to 
be related to the fact that it is used in the worst cases rather than to the idiq 
uttv of the drams themselves 

Oui clime has stressed for many years the importance of the McBumey 
incision as the one of choice for acute appendicitis exceptions to this rule are 


Table MI acute Appen Diems— Incidence or Peritoneal Drainage 



DRAINED ( r 5-) 

(1936 1910) 

PRAINED (^) 

(1941 1945) 

leute unmptureii appendicitis 

V-cute perforated, appendicitis 

Appen lical nbscess 

Vll ca«es 

5 

53 

SI 

u 

— j 

58 
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peli jc appendicitis and acute appendicitis m females if the diagnosis is doubtful 
There has been a slight but not significant increase in the frequency with which 
t is incision has been used m the last file sear period under consideration 
Table VIII, which analyzes factors acting after operation, holds the chief 
clue, in my opinion, to the lessening of fatalities The greatest difference in 
an) of the factors considered is the tremendous increase in the systemic use of 
the sulfonamides, rising from 14 to 85 per cent Sulfa thiazole n as the drug first 
used m the 1941 through 1945 group, but since about 1942 sulfadiazine was used 
almost exclusiicl) The drugs were often given preoperativel) with the fluids 
administered in the preparation of the sickest patients Penicillin was not 
available for general use in our hospital until the latter part of 1945 and so 
uat gneti in onl) four patients It is now used regularly m patients with 
peritonitis, and Its proper place in treatment is being evaluated At anv rate 
it plajed an insignificant role in the scars under consideration 


Table \ III aclte Appendicitis— Fictofs Acma Viter Operation 
ArprsDiciris With Cross Perf'ih \tio\ or Abscess 



•SleniflCBnt difference 


There is an increase in the use of blood and plasma not significant for the 
size of the Series There is a significant increase in the use of gastrointestinal 
siphonage Undoubtedly this has helped save some lues How ever a study 
of all our fatalities from acute appendicitis 5 shoned that onl) 10 per cent died 
as a direct result of mechanical intestinal obstruction or paralytic ileus, wherws 
nearly 70 per cent died is a result of Ultra abdominal sepsis (Some 20 per cent 
died of other causes such as pulmonary embolism pneumonia cte ) \7h«* 
the proper use of siphonage is unquestionably an important feature of th* 
treatment of peritonitis its point of action is not at the infection itself Further 
more man) patients have died in the past despite its use For these reasens it 
is felt that gastrointestinal siphonage must be relegated to a role secondary 
to that of chemotherapy in reducing the fatalities 


REPORT OP RATAL CIS£ 

I S (Surgical “SS10) a 70jetrold white man wa« admittel to the lo«pnA 
r„, »>,» «p nnd tU»C fcept 23 13-15 complaining of r| ght uj>pir juadraut oblominal ram o* 

with tl e same coWpla nt 
its five d of ecu** 

Reeurren e of pain with 

anorexia and con«t ration brought tie jmi mi « - ip.tal aga.n Ewramation 

,wa Mam- »•! I 1 '"*" «r»- WM. u 

, mer tl e rsel t lower Fihs nnteriorlv The ihagaoti* again na' arutf 

and pereusa 10 ! expectant treat neat the abdomen wa« opened through # 

’*''£„?«»» .»'»M e-" w-aJar ™ ,.™,1 b„t o*„ ... 

r ,a e ,»Sp«W •> ‘"S'* ~J l‘* 
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hy liehind it Appendectomy with drainage was earned out Tostoperatively tie patient 
did poorly He was given sulfadiazine wl ich was changed to penicillin in large dosage on 
the sisth postoperative day (40,000 units every two hours) He developed an intractable 
hypoproteinenna despite repeated blood and plasma transfu«ions a wound infection with 
dehiscence pulmonary edema and bronchopneumonia he died on the thirteenth postopera 
tire day 

Autopsy— There was a residual abscess retrocecally, (despite drainage), acute bronchitis 
and bronchopneumonia and cellulitis of the abdominal wound There n as no generalized 
peritonitis 

Comment —Death must be regarded as primal lly due to acute appendicitis 
with abscess formation although the hy poproteinerma and pulmonary compli 
cations finally tipped the balance 


SUMMARY 

In the 382 patients operated upon for acute appendicitis in the years, 1941 
to 1945 at the Peter Bent Brigham Hospital there was only one death This 
represents an unprecedented drop in mortality for this disease An analysis 
shows that there was approximately the same proportion of complicated cases 
with perforation and abscess as there was in the preceding five years From a 
detailed comparison of patients with perforation or abscess operated upon in 
1936 through 1940 and m 1941 through 1945 it appears that the chief factor 
responsible for the great improvement in the latter group was the systemic use 
of sulfonamides the more frequent use of gastrointestinal siphonage probably 
played a subsidiary role There has been a slight increase in the frequency of 
the McBurncy incision and a further reduction in the use of peritoneal drain 
age even m the complicated cases 
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The Definition of a Surgical Resident 

r T , lIk high priority given the certificate of the American Board of Surgery bv 
X the armed sen lees; courts of workmen’s compensation, and medical in delimit) 
insurance has made recent graduates conscious of its desirability When such 
certification is made a requisite for an appointment to a hospital staff, it become)* 
mandator) For those who seek Us certificate, the American Board of Surgerj 
has expressed a preference for residenc) training to fulfill the requirements lead 
mg to examination Conscquentl) , a surgical residency has become the goal of 
most men who wish training in this field The vv ell established residencies in 
university clinics are few in number so cannot possibly fulfill the need On the 
other hand, the giaduatc Undent is reluctant to spend time in a hospital and 
not receive “credit” for his work so “unapproved” hospitals have had difficulty 
in filling their resident staff in spite of the large number of those desiring such 
training This has led to a rush for "approval” and to the creation of residencies 
that do not remotely resemble those that originated this system of training in the 
university clinics Approval for internship is separated from that for residencies 
so that one finds smaller hospitals approved for resident training which do not 
have internships, nor do they have adequate libraries research laboratories or 
ward services The meaning of the term “resident surgeon” now has such 
widely different connotations that it is useless as a yardstick to evaluate 
proficiency 

The resident system of training in suigery was established in this country 
by Halsted Originally his “first assistant was resident for mam years but 
later one or two years was the rule both at Johns Hopkins and rn the other 
clinics that adopted this method There was enough uniformity to sav that a 
residency training consisted of a period of five to seven v ears di' ided as follows 
Vfter internship from three to five years were spent as an assistant rcsidiut 
One vear of this was often m an experimental laboratory or in surgical path 
ology The remainder was spent in rotating thiough the various branches of 
surgery and often the assistant resident acted as resident in the surgical special 
ties Occasionally, the assistant resident would spend a vear in some other 
dime or he might study abroad By the time the residenev was reached full 
responsibility could be given for the care of patients in the clime This resulted 
m the resident surgeon having the responsibility for 300 to 500 major operations 
during his term of service He ended it a finished surgeon How different this 
is from the trammg w e now see in many so called “approved residencies ' This 
408 
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difference creates an urgent need to define what ne mean by resident training 
in surgerj , for unless this is done, conditions mil become chaotic 

The Society of University Surgeons has as a condition of membership the 
stipulation that a candidate must have completed an acceptable residenej in 
surgery It becomes a challenge to them to define what is meant bj this Such a 
definition would not be quibbling over words but would clarify our thinking on 
what is needed to elevate graduate education in surgery If the Society can do 
this it will have rendered a service 

— Herman E Pearse, M D 
Rochester, N Y 
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MEETXXG OP THE SOCIETY OP UNIVERSITY SURGEONS 
II*RRJS B SmjjrtcKER, Jr , 31 D , jfro Haven, Cow 

T* J| F annual meeting of the Society of University Surgeons was held jn Bo'ton, 

AIMS, Feb 13, 14, and 15, 1947 Hosts to the Society were the Massachusetts General 
Hospital and the Peter Bent Brigham Hospital 

On the first day of the meeting, following welcoming remarks by Edward D Churchill, 
the following papers were presented by the staff of the Massachusetts General Hospital »«J 
their associate* 

An Effective 90 Second Surgical Scrub— Carl IV Walter 

The Treatment of Compression of the Esophagus anil Trachea Resulting From 
Abnormalities of the Great \ e«sels— Robert E Gro-s 
Recognition and Treatment of Subdural Hematomas in Infants and Children — Franc 
D Ingraham 

Favorable Results of Surgery in Recurrent Cancer of the Colon and Rectum— J £ 
Dunphy 

Aa Unusual Type of Congenital Duodenal Obstruction— Thomas IV Bots/ord 
\ Study of the Effects of Early Rising m the Postoperatn e Period — James B Blodgett 
The Influence of Estrogen on Advanced Carcinoma of the Brea«t — Ira T Jiatbanson 
The Diagnosis of Cancer by Cytologies! Means — Howard Ulfehler 
Cancer of the Stomach Ten \ear Study— Claude E Welch 

Portal Hypertension Treatment by End to Side Splenorenal Anastomosis With Pre*et 
ration of the Kidney — Robert R Linton 
Intracarotid Pressure in Intracranial Aneurysm — William H Sweet 
The Hyperfunctioning Adenoma of the Thvroid — Oliver Cope 
Peritoneal Irrigation for the Treatment of Acute Renal Failure — Howard A Frank 
The extracellular Space in Relation to Burn Therapy — Francis D Moore 
Recent Studies in Irreversible Shotk — Arnold M Seligman 

The second and third days of the meeting were devoted to papers by members of the So- 
ciety In addition to tho«e which are published in this i*eue of the Jolt ml, the following 
papers were presented 

Artenovsnous Fistula of the Lung Report of Case Treated Successfully by Lobectomv 
— Edwm A- Lawrence, University of Utah 

Implantation of the Pancreatic Dnct in Resection of the Duodenum and Head of the 
Pancreas for Carcinoma — John T Remolds, University of Illinois 
Experimental Production of Adenocarcinoma of the Stomach and Its Relationship to 
Gastritis— Edward L- Howes, Columbia University 
The Role of Infection in. Experimental Closed Loop Small Bowel Obstruction — Earle B 
Mahoney, John Schilling, Walter Gunkler, and Harry Kingsley, University of 
Rochester 

At the annual dinner the presidential addre-s by Cobb Pilcher embraced the problem of 

u, puti a ”"“W 
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Original Communications 

DEMON CENTRAL CARTILAGINOUS TU3IORS OF BONE 
Bradlm L Colf\, M D , and Anthony J Santoro, M D , New York, N Y 

I from the Bone Tumor Department, Memorial Hospital) 

T HIS communication is concerned with a study of a group of benign central 
tumors of bone which are derived from cartilage It includes also the 
central chondromas and benign chondroblastomas which have been referred 
to in recent medical literature os * Codman’s epiphyseal chondromatous giant 
cell tumors ” The two groups will be considered separately 

CTNTBAl. CHONDROMA 

The central chondroma or encliondroma is a benign lesion occurring mainly 
within the bone as contrasted with the osteochondioina or enchondroma which 
is chiefly cortical and projects beyond the noimal confines of the bone A 
senes ot twenty two cases of central chondroma observed m the bone tumor 
department of Memorial Hospital forms the basis of this study 

Age — Although central chondroma probably has a long latent period dur 
mg which its presence is not suspected, it is usually noticed between the ages 
of 10 and 30 years (see Table I) 

Sex — Se\ is of nu appaient importance in this condition, twelve of the 
«asts oi'urrul m ft males and ten in males 

Roue Ini nhed — The long hones, were affected m all cases and cxttcttuU 
hones .mounted tor flll but one a rib (see Table II) 

More thin one third of the cases presented lesions of the phalanges and 
this is the most frequent tumor found m that location 

( hnual Manifestation * — Simple chondroma may he completely symptom 
1< vs \\ lun i\ h is altered the contoiir.of the bone the patient mas notice swelling 
or d( fortuity Pam, when present, is generally inconstant and mild Disability 
is infrequent Pathologic fracture, especially ui phalangeal chondromas, is 
often the in< ident which gives me to the recognition of the condition Trauma 
which results in the fracture is often trivial and nearly always less severe than 
that which is responsible for simple fractures through normal bone There 
was a history of antecedent injurs m eight eases which led to the discovery 
Ilceelvcl for publication Dw 5 101* 
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of the tumor The usual history was that of an injury followed by pain, swell 
nig, and cecbymosis Howes er, the triviality of the symptoms is indicated 
by the fact that the patients often delayed several years before seefans 
treatment 

Etiology — As yet no completely satisfactory theory of the origin of ten 
tral chondroma has been advanced Disturbances in cartilage of a develop 
mental nature may lie an important factor The concept that following injury 
to bone cartilage is found in the reparativ e process is not convincing as ap- 
plied to the derivation of central chondroma 

Gross Appearance — -The surgeon seldom finds it difficult to identify tbs 
tumor at operation It lacks the gross appearance of tissue seen in simple cyst 
giant cell tumor, or Sbronn dysplasia It presents a solid, whitish firm tumor 
completely filling the cavitv and has a slightly gritty feel when attempts are 
made to remove it with the curette \t times calcific particles are seen and 
felt but it lacks the purely fibrous quality of fibrous dysplasia the vascular 
reddish nature of giant cell tumor, or the fluid filled spaces of simple evst 
Myxomatous changes are not uncommon and it is probable that the extremelv 
rare cases of pure myxoma of bone which have been reported are examples 
of degeneration of a central chondroma A\ bile not encapsulated the lesion 
is usually rather definitelv circumscribed and for this reason it is possible to 
remove it completely In painstaking curettage 

1/icroscopic Findings — The histologic appeatance of this tumor is so char 
actenstic that it should offei little difficulty to the experienced pathologist 
Hyaline caitilage predominates The cells are usually rounded but may van 
in size and liny become fusiform nr stellate Calcification may be seen w 
scattered areas 

Since there is a distinct tendency toward seeondaiy ehondrosaicomatous 
change and because this inav not be evident in all paits of the tumor, it > s 
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necessary to bear m mind that a report of ' benign chondroma" based on an 
examination of only a portion of the entire tumor c?n be misleading It is of 
course obvious that a microscopic study should insatiably he made of all por 
tions of the tissue removed from any central bone lesion (I lg 1) 

\ Ray Ftndxngs — ■'W bile the roentgenologist can frequently make a strong 
presumptive diagnosis of a central chondroma on the basis of a circumscribed 
area of radiolucencj in the end of a long hone it is often possible to confuse 
the picture with that presented by hone cyst giant cell tumor and nonosteo 
geme fibroma of bone W e have seen eases in which a roentgenographic dng 
nosis of giant cell tumor was made without a biopsy and prolonged roentgen 



therapy given without apparent impioveinent by the tune the diagnosis of 
chondroma w as continue l by late histologic examination the efteet of the 
radiation was auth as to lendei a surgical attach impractical or actually 

hazardous WcMiete thereto! e tint any accessible eetttnl bone lesson de 

senes an exploration rad rompUte extirpation by surgical meins This method 
assures a microscopic dt ign »sis and most important giv es satisfactory results 
regardless of whether the condition is one of cyst chondroma or giant cell 
tumor In certain instances a central chondroma may closely resemble a chon 
drosarcoma or an osteolytic osteogenic sarcoma and it is therefore imperative 
that this issue l e clearly decided before radical surgery js instituted 

Treatment —The treatment of central chondroma is surgical For lesions 
in the rib fibula and scapula resection of the entire tumor beanw area is 
mrtiMtd In the majority of oases intolrlng other bones this will not be 
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prietii aJ ami it » not cfwnfnl since a thorough curettage with adequate « 
poMirc obtained bv unroofing the e-tuft will yield xatisfacton results* Whin 
the imohed area constitutes a considerable proportion of the jhicfcnetoof the 
<.haft of an essential long bone (femur, humerus tibia ete ) it is important to 
utilize bone chips obtained from the ilium or pencil grafts from the fibulewrtex 
to fill the defect and to assure more complete and more rapid bone regen p rat on 
In occasional cases where curettage lias been followed be - one or motet* 
cum necs a segmental resection is an alternate e to an amputation 

Recurrences will tike place if the renioml is incomplete but in this series 
onh two of the twenty two patients had a recurrence and both hare h«n 
successfully managed In rcoppntion 

Four patients rccened roentgen therapy In three of these ( two lo w er 
femur and one upper tibia) the response was so unsatisfartoo that a mid flU'i 
amputation had to lie performed in two, while in the third an aspiration tool 1 "' 
dtsclostd that the condition had become sarcomatous The fourth patient lt- 
eened prcopcratiie irradiation of a nb tumor which was then resected 


Table Ilf Treatment or Central Ciiontm>oma 
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Fe«eclion 



Amputation 
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Operation {curettage) el«ewhere 
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Compfwatmrtt — 1 The course of these cases was singular!* tletoid of f rt 
plications I’rmnn wound healing occurred in etcra instance »»d « ► aW 
imperfections were obsmetl Pathologic fracture occurred in one « "e ( n,eM 
earpil) while the patient was catching a btseball 

The end result was classified on an anatomic functional and etc nonuc 
basis With a few exceptions two cases too recent for ablation three P 1 
tsents who died and one in which amputation was performed the results ' r «j* 
uniform!' good The follow up extended from one to fourteen sears lne'S" 
eises follow up was for fite or more years and in fi\c of the latter for «">«* 
than ten 'ears 

C'SF REPORT*, 


Oman was admitted to Uec 


rial Hospital on «*p! * 3 
ir. The frst roentg»® 


s «urt,ir-al or rad i 


in tl er»P r 


Case 1—\C .! xeaeold 
1030, with a humr? of intermittent gam oi-r a jeno 
rapine exununation made three months pnor to .dm. 
middle third of the left humerus There had m W™ 1 , “ rfe ‘ ra ‘ »' ** 

?„.! esam.natioi. re'W»«* a smooth tender spindle shaped swelling of i-ooe 

Following a eurettage on Se P t 2a ^ f 

Ten month* UWT * reeurrenee was note I and a «eeot I curettage nos !"" 
Hmed on July “3 1031 following wh.cfc the pathology reported anp.eal mac «°u< S nr ‘ 
Sons chrome callo ° 3 
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The patient remained practical!' i\ mptom free for eight ' ears, it the end of -which 
time the pain recurred Koentgenoh ran,s revealed rcnetivitj in the mid humerus She 
was readmitted to the hospital on June 4 1934, for a third operation which consisted of 
an extensive exposure of the tumor lennng area, and curettage The jathoiogic diagnosis 
was that of degenerntug chondromvxoma As usual the wound 1 ealed pei pnmam 

The patient again remained wn>| tom free for two and one half joars, when, because 
of pain and roentgcnogTaphic evideme of a recurrence, it -was decided that a segmental 
resection of the mid portion of the humerus was indicated The fourth operation, per 
formed on Jan 11, 1936, consisted of resection of the middle third of the humerus with 
substitution of a massive tibial transplant for the defect Iollowmg the operation, splenic 
extract was administered orall> Iht arm was immobilized with plaster shoulder apicns, 
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('flanged orcd-M„„alh , for the neat seven month. Thereafter phvsiotherapj wm insl.tutfl 
Bn«J a sperm] brace was made to support the limb Roentgenogram, revealed solid union 
Of the transplant to the upper amt loner portions 

One year after the fourth operation the patient returned to work as a typist and she 
has Worked steadily for the past ten jean There 1 os been do further retarn of the 
discnse (see Fig 2) 

Case 2~t* B, a man aged 29 years, «i s admitted to Memorial Hospital on Oct JJ, 
I9<0, with a hislorj of hating sustained a crushing injury to the tip of the right thumb 
four jeor, prei iou«!j The pain, swelling, and ecchymosn sub«iled but the thomb re 
lnnined enlarged hix weeks poor to admission he struck the tip of the same thomb 



with 

and t»e im. * •* 
Tathalog’C diagnosis w 

Eoentgenogrophic 

tour of the thumb, no 

one Wit j»« ‘he 


■ ' ' - - of the terminal phslaa* 
consisted of curettage 
trad healed i*e prioiast 

•a, that of central cbondromytomn 

, examination on Feb 11, 1911, revealed a practical!' normal con 
pain or rfmltMr, aod heeling The patient was last Been five and 
, operation > tf e anatomic and fonctional result ha 1 remained excellent 


3 N 1 ft "1 year old man, was first seen at Memorial Hospital oB March 3, 
... -all',, Priory of and disability on Bex, on of the right knee c.w * period 

1941 He g ve ft yf f w t( j mi , 3 ion be had noticed a swelling on the anterior 

third .« IK M» th'S 1 "“■W'*'* ».d. .Ik 
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where showed what was diagnosed as metastatic carcinoma Fhjsical examination revealed 
a firm nontender mass measuring 18 cm situated on the anterior aspect of the lower third 
of the r ght thigh Flexion was impaired beyond 80 degrees 

A review of the submitted roentgenograms disclosed a large irregular area of bono 
destruction in the lower end of the shaft of the left femur above the condyles indicating 
a primary bone tumor apparent!' medullar) in origin 

An aspiration biopsy was done on March 11 1943 and the report was some type of 
cartilaginous tumor — the material largely cartilage and with almost no cells Following a 
second aspiration biopsy on March 24 1943 the report was chondroma and a third aspira 
tion on March 31 1943 w as reported as fully malignant osteogenic sarcoma 

Roentgen therapi was instituted on March 15 1943 (before the diagnosis of sarcoma 
was estal h<hed) A total of J 500 r at 2o0 kv anl 0 cm target skin distance was given to 
each of two portals 24 1 j 15 m On April 17 1943 a high tl gh amputation was performed 
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Ih* lathnto^iH reported wrwua on fan, of a 

The panent nude an uneventful rr.o.ar) Tfe .baleieo v hub 
nej wav well controlled Pulmonm me|an»-«tt dejelopeO a 
after tlie operation 


i oil central ch is )rum*- 
»ai di* oterel preopen 
‘3 he <3ieJ eight month* 


UlOSOPOhU^TOM V 

Benign chondroblastoma (Codn.au \ epiphjseal ehondromatons pant cell 
tumor) mnw.l a confusing entity for 3 part prtor to its description by CW 
man, the founder and fust registrar of the Bone ^rroma Jte^strv Jle mop 
iii7etl it as a benign lesion an,] wn* aware of its c art 1 la -vinous nature but 
wlftWi7 Jt lit longed m the giant cell tumor group 



We have long felt that it is not a Riant cell tumor anti that it belongs 
pro peril with the tumors of cartilaginous origin Jd^c and 1 1< hteet^te/n r on 
sidcred it to be distinct from punt cell tumor anJ not even j \ mant of it 
They termed Jt a benign chondroblastoma Little u Ould be gamed here by 
repeating the description md arguments those intefesUd should read the 
original article 

We aic presenting eight eases of this condition ohsci ved m the hone tit 
mor department of Memorial Hospital prior to Jan 1 J94li 

Aye and Mix — As shown in Table I' four of out < isis urn in the age 
grotip from 11 to 20 years while all of the eases of Jaffe jnrl Lu hunstein were 
jn this decade 

Again m centrist to their series whieh weie all males ours showed the 
sexes to be equally divided that is four males and four females 

Location of Hone ItU'Ai emtnt — Godman s original description uiered a 
small number of eases all involving the upper end of the humerus however 
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oases were soon reported show wg the lesion to he by no means confined to 
that locality Jiffe and Lichtenstein considered tint the> piolnbly begin m 
the epiphysis and in\ olve the metiphjsis second mlj Our espenence sup 
ports this assumption 

T*bjf 1 
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lemur ' 

Humerus - 

Tibia 1 

Metacarpal 1 

Wng-um ] 

total s 


Clinical Manifestations — Pam mil swelling at the site of the lesion is the 
usual complaint Trauma has not been shown to be of etiologic impoitance 
although an injury to the part might well attract the patient’s attention to it 
Only two of our eight patients ga\e a historj of antecedent injury and in 
neither did there seem to be any convincing evidence of a causal relationship 
The correct diagnosis was arrived at only once prior to receipt of the path 
ologist’s report 

Pathology — According to Taffc and Lichtenstein the tumor is derived from 
cartilage germ cells or chondrohlasts Calcification of the necrotic matrix in 
irregular areas is a distinctive feature of the disease but this has not been 
present in recognizable degree in some of our cases The giant cell elements 
responsible m the past for the inclusion of this neoplasm among the giant cell 
tumors are multinuclear macrophages They may appear in the hyaline 
chondroid tissue in areas of hemorrhage and around vascular sinuses 

Treatment — Perhaps because of their more primitive cellular pathologj 
these tumors are somewhat radiosensitive certain]} more so than are ordinary 
chondiomas Hence there is a possibility that roentgen therapj maj be an 
entirely acceptable method of treatment However since an operation is usu 
all} necessarv to establish the diagnosis and since conservative surgical meas 
ures have proved satisfactory v\e regard surgery as the method of choice 
One may deal with these tumors much ns with the giant cell tumor or the cen 
tril chondroma if the removal is thorough the results are satisfaeton 
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Caw 4— T T a girl 1 1 j ears of 14,6 «a«» limit* 1 to Memorial IIosp tal on 14 
1JI5 coni] laming of persistent pa n in the meJ al side of the left knee of el* month* 
Jurat on The pain was more intense at night or when walking or stand ng for long 
periods Two months after the onset she was told that it was a sprain and was tteated 
will " 1 mi compresses Three months after the on*et roentgenograms were taken wh ch 
were *a 1 to he nrgam# FjnaJJr a roentgenogram was male Which showed an area of 
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df calcification in the medial condole of the left femur Physical exnminat on on a (Inns 
eion disclosed practical]} nothing more than a sligl t degree of tenderness on the n edial 
aspect of the left fenur in tie condylar regio 1 and a 1 cm increase in circumference at 
this level as compared witl the normal sile Roentgenograms revealel n cystic area of 
bone destruction in the medial condjle of tl e ten ur n easunng about three quarters inch 
in diameter Roentgenograms made over a per od ot several months shov ed a si ght in 
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Cask 4 — T T a girl l"* jean of age wan a In itlwl to Memorial Ifo«pital on Nov U 
104^ complaining of jersmtent jam in the medial Knit of the left knee of gix months 
duration The pain was more intense at night or when walking or standing for long 
[crioda Two months after the onet she was told that it was n Rprain and was treated 
with warm compre««M Three montl « after the on«ot roentgenograms were taken wh eh 
were sail to le negative Finally a roentgenogram was nole which showed an area of 

F ~ 
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normal There was no alteration in the knee joint function, but there was some atrophy 
of the muscles of this extremits lhe roentgenogmpbic appearance of the lesion in the 
upper end of the right tibia was ojMhke and it was diagnosed by the roentgenologist of 
Memorial Hospital as a Codman s tumor Operation on Oct 21, 1D43, consisted of curet 
tage and insertion of a tibia! bone graft from tbe opposite tibia The tumor was found 
to lay directli beneath the periosteum at one point and it was unnecessary to divide the 
bony cortex in order to gain access to it 

Pathologic report was atypical case of Codman 's epiphyseal chondromatous giant 
cell tumor (benign chondroblastoma of hone) 

This patient was followed over a period of more than two and one half sears, mean 
while successive roentgenograms showed that the lesion healed satisfactorih and there was 
no evidence of a recurrence 

SLMMARV 


1 Records of twenty two central chondiomas and eight chondroblastomas 
hate been studied and conclusions bate been presented 

2 The long bones are picdomnmntly involved in both conditions, both 
arc essentially diseases of youth and onily adult life 

3 Pain and swelling are the most frequent initial complaints 

4 Chondroblastoma mote eloscly resembles giant cell tumor than does cell 
tral chondroma At tunes chondroblastoma ptesents loentgen evidence sug 
gestive of a malignant bone sat coma 

5 ‘hugical measures arc applicable to both conditions Roentgen theiapy 
maj be successful in chondioblnstoma but it is not of value in cential chondroma 

6 Chondroblastoma is ncithci n valiant of giant cell tumor nor is it con 
fined to the upper humei us 

7 Cartilage tumors may remain benign but they may also become mnhg 
nant, metastasize, and cause death 

8 Chondroma and ehoiidioblastoma should never be tegaided as inconsc 
quenti&l conditions that caw sakly be ignored Whenever possible they should 
he removed surgically 
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erea*e in tie fi*e of thn ari>a \ccorlinff to the roentgenologi't a iliagno'is of cIm 
drematoa* giant cell tumor was the more ljl eh one 

On Nos JS 1WJ>, «n operation It*' perform* 1 a* follow' through a trannerse m 
eiaion a window #». made in the Outer «hel1 of the nie1i.il eondrle niea'iinng I cm. filing 
aeee** to the mm winch mas tmmejiateh eurette I It waa then awalled with toe 
chfaritje anrf ift'Acif with normal online 'ofution following which it w8s filled with elijw 
taken from the win low, the wound tea* close! in Intern without drainage Pruiaiy wonol 
healing took place The patholo^i«t re|Ortel CoJman « <honlromatous giant-cell tnmnf 
(ebon Jrof Jaatoma) The postoperative eonr-e Ka< uneientful The patient wa' last seen 
on Juls JO, JOJO, at winch time ele «in In mg s complete!; normal en'tence Tie waanl 
i««e well healed an t movements of the knee were comjlete 
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normal There was no alteration in tl e knee joint function but there was some atroply 
of the n uscles of this extremitv T1 e roe nt geographic appearance of the lesion in the 
upper end of the r ght til a was cystlike and it was diagnosed by the roentgenologist of 
Memorial Hospital as a Cod man s tumor Operation on Oct 21 1913 consisted of curet 
tage and insertion of a tilial lone graft from the opposite tibia The tumor was foun 1 
to lay dwectlv beneath the periosteum at one point and it was unnecessary to divide the 
bony cortex in order to gain ncce's to it 

Pathologic report was ni\p cal case of todman s epnhv«eal chondromatous g ant 
cell tumor (1 emgn chon Iroblastoma of lone) 

This patient was followel over a period of more than two and one 1 alf sears mean 
while successive roentgenograms si owe l tl ai the lesion healed satisfactorily and there was 
no evidence of a recurrence 

SUMM VR\ 

1 Records of twenty two central ehondiomas md ei D ht chondroblastomas 
have been studied m<l conclusions have been presented 

2 The long bones *tre pi eclommnntJy involved in both conditions both 
are essentially diseases of youth and early adult life 

3 Pam and swelling ire the most fi equent initial complaints 

4 ChondioblastoniT more closely resembles giant cell tumor thin does ecu 
tral chondroma At times chondroblastoma picsonts roentgen evidence sug 
gestive of i n alignant bone sarcoma 

5 Suvgtcvl measures are applicable to both conditions Roentgen therapy 
m ay bo successful in chondroblastoi ia but it is not ot value in central chondroma 

6 Chondroblastoma is neither a vainnt of giant tell tumor nor is it con 
fine 1 to the upper humerus 

7 Cartilage tumors may lemam benign but they may also become mnlig 
nant metastasize and cause death 

8 Chondroma and ohondiob! istc tua should never be regarded as income 
quential conditions that can safclv In ignored A\ henever possible they should 
he removed surgically 
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CLINICAL EVALUATION* OF BOVINE SEBUM AL15U3ILV AS A 
BLOOD SUBSTITUTE 

IXiwo Stcte, 31 D, Felipe Torres Romero, ,M D , Mvnlei Moreno 
C \stei limk, il D , avd Ojves II Wangensteen, 31 D 
JIinneaioin, Minn 

(From the Department of Surocrp, rnuertity of J/i nneeoto 3 fa!icol School ) 

VV^OIILD \\ All II accentual ccl the need for a satisfactory blood substitute 
V This need however, ts not entueh related to military surgerv, for the 
use of whole blood, plasma, and serum mi civilian practice has become much 
more ext ensue since the principles of the pievention and treatment of shock and 
contracted protein stores hare become better appreciated 

Although human blood plasma, and serum are, on general physiologic 
grounds, the most ideal transfusion fluids, still the difficulty in obtaining and 
stonng them in large quantities makes them far from ideal freni a practical 
point of siew A blood substitute denied from boune blood provided it were 
satisfactory in other respects because of its practically unlimited source would 
thus obviate .iJJ difficulties associated inth the procurement irom a human 
source Also, Cohn” felt ‘ that the most effective materials for transfusion 
will often prove to be concentrates from Wood — including concentrated red or 
white cells — of the components with specific physiological functions winch are 
deficient in nnv gnen clinical condition ” 

The use of hosine plasma and serum has not found wide use for it was 
felt tint the} were toxic to man A review of the literature however reveals 
onlj the scarcitj of factual data on tins point Shortell Cottmg, and Lear} 1 
icportcd, in 1916 on the use of bovine plasma pnncipallv in the topical apph 
cation to wounds Fennn anel associates 2 in 1917 used ben in e serum intraven 
ousl} and intramuscular]} in the treatment of anthrax with some good results 
In 1921 Krause and co worlers 4 injected 196 children intravenously and mtra 
muscnlarly with diphtheria and tetanus antitoxin prepared from cows The 
amounts injected vnued from 5 to 70 cc and the incidence of serum sickness 
was 6 per cent Approsimatelv eight \ears ago exploration of the thesis that 
hovinc plasm i might serve as a blood substitute in the treatment of heraor 
rhagic shock and other states was begun in this surgical clime 45 In a senes 
of papers it was shown that bovine plasma could be giren mtravenouslv to man 
with relative safetv, although the incidence of immediate reactions was approxi 
matelv 50 per cent aud that of delated reactions between 47 and 60 per cent 
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B\ adsorbing bovine serum on human red blood cells the incidence of mime 
diate reactions was reduced to approxun ltelj 24 5 per cent but the number of 
delajed reactions was not material!} lessened 

In an effort to determine the source of the reactions krcmftn Tajlor, and 
Hall* fractionated whole tonne plasma bj omniomum sulfate precipitation and 
skin, tested individuals to these fractions as well as to whole bo\me plasma 
The> found that albumin caused the least number of positiv e reactions the glo 
bulin was intermediate and the whole plasma caused the largest number of 
positive reactions ns well as those of greatest magnitude 

At the request of Dr \\ Cannon* and Dr D Edsall \ Colin and co woik 
era undertook an investigation to determine whether plasma of animals could 
be made safe for human transfusion Tlmr earliest attempts at fractionation 
of bovine plasma were bj the ammonium sulfite piecipitation method 7 but 
materials so obtained were used onlj to correlate tlie silting oift procedures 
with other methods winch weic being investigated and were not intended for 
clinical testing Cohn ami hw u w otters recognized tbit the ammonium sul 
fate piecipitation method which had been m use for almost a centurj and to 
the understanding ot which the} had so largclv contributed 7 would prove to be 
inadequate tor the preparation in large amounts of proteins purified coneen 
trated and rendered sate tor intravenous injection New methods for the frac 
tionation of plasma in alcohol water mixtures at low temperatures and con 
trolled pH protein and silt concentration were developed b> the Harvard 
group during the spnn 0 and summer of 1940 * 10 flighty purified bovine serum 
albumin preparations so obtained proved similar to human serum albumin m 
such phvsiocheinical properties as molecular size and shape and osmotic effi 
cienc} but differed sliglitl} from human scrum albumin in solubility and in 
amino acid composition and could be readily differentiated by immunologic 
procedures such as precipitation reaction Janeway and Beeson 17 injected 
this high!} purified bovine seinm albumin fraction into sixteen human subjects 
with three verj mild immediate reactions and onl} two dela}ed serum sickness 
reactions In June 1941 Cohn and Hughes Jr were for the first time able to 
accomplish erv stdlllzutioii of bovine serum albumin’* Ivp}s Taj lor, and bav 

stited in a letter that the} had separated the albunun fractions from 
bovine plasma b> preripit vtion with vmmonium sulfate ammonium phosphate 
and alcohol vnd found tint bovine scrum albumin gave lar less reactions than 
did whole bovine plasm l when injected into human beings 

Other investigators also felt that the antigenicity of bovine plasma or serum 
resided priiuinlv with the globulin, fraction and attempted to separate off the 
albumin portion Davis Luton and Williamson 14 injected thirteen patients 
with bovine serum albumin precipitated with saturated ammonium sulfate soltt 
tvons without immediate reactions 

Lewis and t dwaids « attempted to remove the antigemcitv of whole bo 
vine pl asma bv despeenti n The former treated bovine plasma with 0 5 N so 
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the Coirn, IU*e on Blood and Transfusions of the -National neaearrl 
« e Medical Advisor) Committee of the American Pea Cross. 
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dium hydroxide at V° C f<>, one hour, the latter heated ton in* serum to 7>" C 
anil prevented coagulation of the serum protems bv the addition of 02 per cent 
liquor formaldehyde ami 02 per cent 0680 \ ammonia Fdiiardv" igpetal 
wenty six individuals with onl\ three immediate reactions and no delated re- 
actions 

SfATERI \LS AND METHODS 

The bovine serum albumin solutions used were supplied In Cohn an! 
Ilnghe' Jr of the Harvard Medical School and Dr J D Porsche* and T) r ) 
Jl Lc\h • Those made available to us In Porsche and Lesh were prepared and 
tested in collaboration with the Harvard group During the initial testin' 7 
l mod (Senes Ait) the character of the preparation was eontinualh chainm? 
its improvements in the method of preparations were found However the later 
prep/iritions. as tested in Series BCD represented a cliemicaUv uniform prod 
uet of ho; me serum albumin which had Wen or; stallired four times from ethanol 
water mixtures of controlled pH temperature and ionic strength * *• ” 

fn senes C were included preparations of n spec tn eh first and second crops 
of crystals Howe; er as statistical evaluation showed do cluneal different r 
onl; the summary of the total experience is here reported 

All preparations in Senes BCD were received as sterile ampules con 
taming So Gm of albumin dissolved in 100 ee of saline solution and neutral 
i/ed to pH 60 A preservative (mertlnolate) which had been Used in ijenes A 
was discontinued in the liter series because of fear it might enhance the anti 
gemot j of the preparations Bactenologic studies failed to reveal contamin 
ating bacteria in anv of these preparations All prej orations were of provwl 
low globulin content and excepting Senes A were of high stabilitv They were 
free of pvrogens bv rabbit thermal test and were undone to guinea r 1 ^ 
Analysis of the more pertinent pin sieal and themical properties of ernfaUizel 
hovmc Senim albumin at the Harvard Plasma Fractionation Laboratorv re 
\ ealed the following globulin (bv preeipitiu test) 0 Oj per cent larbobvilrirt* 
(orcinol test) 0 1 per cent nitre gen (micro Kjeldabl) 36 0 per cent moleufiar 
weight (from osmotic presume) CD 000 

The patients Used iu this studv were from the surgicil services of the Lm 
versitj Hospitals In the earlier periods of tins investigation onh patients 
with advanced malignancies were einploi etl bill as it became apparent that tie 
albumin solutions could be given with no fear of immediate reaction onlv indi 
\iduals who were in good pin sic ll condition afebrile and who bad wo historv 
of allergv were injected Prior to administration the blood pressure respira 
turns and temperature of the patient were obtained fn the earlier parts of 
tins study a shin test (0 0> ce of *io dilution of Jonne so urn albumin solution 
intracutaneouslv 12a mg ) was ipphed hut for reasons to be given tins jrac 
tice was abandoned later Ten cubic centimeters, of blood were drawn into a 
nonoxalate tube and set aside in an icebox for several days after wlueh the 
serum was drawn, oft in a suitable container labeled and kept This was done 
o that if a delaved reaction occurred immunologic differenas could be deter 
mined between the patient % serum pnor to injection and during and following 
»Of the Armour »ni Cowpanj Laboratories Chicago III 
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the period of delayed serum sickness A syiinge containing 5 cc of tfooo 
adrenalin hydrochloride was kept at the bedside while the patient was being 
studied, so that it could be given immediately if any untoward reactions were 
encountered The unit of bovine serum albumin employed was 25 Gm It was 
diluted to 20Q e c with normal saline solution, given intravenously by the grav 
ity drip method at a height of about four feet and at a rate such that the in 
lection took between twenty to forty minutes The patient’s temperature, pulse, 
respirations, and blood pressure were checked every fifteen minutes for the first 
hour and then ev ery one half hour for three hours after the transfusion The 
patients were then checked at intervals of three and six weeks after the injection 
both by questionnaire and return visit to the clime If no untoward reactions 
were detected by these means the patients were considered not to have devel 
oped delayed serum siel ness leaction If the patient, however, developed a 
reaction he was hospitalized and complete blood and urine analyses as well as 
electrocardiogram capillary fragility prothrombin levels, and phenolsulfon 
phthalein kidney function tests wexe obtained 

Samples of blood were drawn whenever possible at the beginning, at tbe 
height of and one month after the subsidence of the delayed serum sickness 
These along with the preinjection sample were forwarded to Janeway of The 
Children s Hospital at Boston for immunologic studies 

OBSERVATIONS 

For reasons stated previously the patients injected were placed in four 
series Series A (patients injected from October 1941, to February, 1943), 
Series B (patients injected from April 1943 to July 1943), Series C (patients 
injected from September, 1943, to September, 1945), and Series D, covering 
the same time interval as Series C but consisting of patients who had one preu 
ous injection of bovine serum albumin and subsequently were reinjected 

Senes A (October 1941, to February 1943) — In all 82 patients received 
135 injections with eight immediate reactions (9 7 per cent) and nine delayed 
reactions (10 8 per £ent) (See Table I ) 

The immediate reactions weie of two mam types (1) anaphylactoid, char 
aotenzed by dyspnea urticaria, cyanosis and a fall m blood pressure and (2) 
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pjiogenie, cliaiacterized b\ chill-, and feier Ihe lcactioub ueie classified as 
utilcl moderate, and severe In the anaphi lactoid group the mild reactions 
exhibited urticaria alone, the moderate reactions dyspnea, esanosis and nrti 
earn, and the severe reactions, a shockhhe fall m blood pressure In the pjro 
geme gioti|i, the mild reactions weie characterized In slight chills and feier 
ranging lip to 100° F, the moderate reactions bi chills of moderate severity 
and fever not exceeding 101® F , and the sesere reactions bj se\ ere chills and a 
temperature over 103° F On this basis (Table II) there were two nuld fne 
moderate, and one severe reaction The latter was prubablv not due to the 
bos me albumin, for a sporeformer was cultured from the fluids administered 
indicating contamination of the solution or rubber tubing 
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and wheal formation In an additional four tile test 'was equivocal for ciythem i 
without wheal fonnation occurring at the test site Of the six patients with posi 
tne skin tests, five were injected with boime serum albumin solutions without 
reactions Of the six patients developing p\ rogremc reactions one patient had 
a positive skin test Of the two patients who developed immediate xnaphylac 
toid reactions one had a uegative skm test and the other hod a questionable 
positive test in that only ery tlieim occurred at the skm injection site In view 
of this poor correlation between the negativity ami positivity of the skm test 
with the subsequent development or failure to develop immediate reactions it 
was felt that skm testing was of little help in determining likely reactors 

In tins series forty four patients received more than one injection Thirty 
four patients received two injections five patients received three injections 
one patient received four injections and one patient received six injections The 
tune interval between injections varied from twenty four hours to approximate 
lv eighteen months In all hut six the time interval however exceeded twenty 
seven days There were no immediate reactions on repeated injections and onh 
four delayed reactions (8 1 per cent) Of these four one patient had a second 
injection ten days following the first the remaining three had the second in 
jection at 78 314 and 81 davs respectively following the original injection 
Ten patients bad received bovine plasma from one to two # year9 previously 
anil six had developed both immediate nul delayed reactions However, not 
one of these patients developed either immediate or delayed reactions subsequent 
to the injection ot crystallized bovine serum illmmin solutions 

Series B (April 19-13 to luly 1943) —In all fifty seven patients received 
sixty injections with no immediate reactions and s>\en delayed reactions (12 5 
per cent) (Table I) Of the seven reactions, one was mild five were moder 
ately severe and one was severe (Table 11) The incidence and tvpe of reae 
tion with each of the bovine serum albumin prepardion used is given in 
Table IV 

bkm tests were applied to all patients m this series with the exception of 
three Ml of the skm tests were negative 

Wics r* (Septombei 1943 to Scptenibei l94o) — There were 2)2 new 
injections into an equal number of patients with three immediate pyrogenic re 
actions (13 per cent) and twentv delavcd reactions (8 r, per cent) (Table I) 
Ml of the pyrogenic reactnns mas have been due to pirogens mthut the nth 
her tubing or out own diluents foi Ui*\ iKcmred when there w is i large mini 
her of similar pvrogeme reactions iitUmling the »ibnm>?tration o£ simple 

•!« Vries C elfibl P»1 .-»#-»> s- . 

«»«te kiot «naph>l»cto 
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Tabie I\. Incidence or Reactions, series B 
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cose and saline solutions If these were excluded, the overall incidence of 
immediate reactions would thus liau been 0 per cent 

Table II indicates that the majority of delajed reactions were of either 
mild or moderate se\ent\ In onh one instance was the reaction particularly 
severe Table V lists the incidence and tvpe of reaction with each of the bovine 
serum albumin preparations used 
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X Probably due to pyrogens within the rubber tubing or diluents. 


Senes D (Reinjection senes ‘September 1944, to September 194a) — 
Thirtj lime patients reeeued 4 2 injections with one immediate reaction (2G 
per cent) and two delajed reactions (5 2 per cent) (Table I) The time inter 
val between injections n aried from 10 to 807 davs 


Table \I Incidence or Reactions, “ewes D 
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The immediate reaction was of mild seventy and occurred m a patient 
(V B , U H No 730470) who had developed delajed reactions to two previous 
injections of bovine serum albumin preparations 

Of the delajed reactions, one was mild and one of moderate severity (Table 
II) Both of the patients had developed serum sickness on previous injections 
of bovine serum albumin solutions The incidence and tjpe of reaction with 
each of the bovine serum albumin prepmations injected are given in Table VI 
That a previous reaction cither immediate or delajed, following the injec- 
tion of bovine serum albumin, is not alnajs lepeated on subsequent injection is 
evidenced bj the circumstance that two patients who had had immediate reac 
tions and three patients wlio had delaved serum sickness following previous 
injections on this occasion dul not experience further difficulty when injected 



A tjpical example of a moderatelv severe immediate reaction seen in the 
studj is that of A F U II No 717621 Bo 40 Series A, a white, 62 j ear old 
min, with diabetu gmgrene of the left grt it toe who icteived 25 Gm of bovine 
serum ilbumm preparation ACB 5 in ten minutes on Aug 23, 1942 He then 
developed ucticvm dvspwe.v hoarseness, and edema of the ejelids There was 
a moderate elevation of the pulse rate but no change in temperature, respira 
tion and blood pressure (Fig 1) The manifestations were readily controlled 
J the administration of 0 5 cc of adremlm lijdrochlondc subcutane 
omlv 


The most severe delajed reaction occurred in the instance of M E , U II 
o 7401 19, No 3S Senes C, a white 19 j ear old man, who was admitted to the 
hospital for a traumatic laceration of the right ulnar and median nerves On 
* * f 3 ,, 3S .’ 1944 ,’ he re ^ med 25 Gm of lwK '« senna albumin preparation ACB 3(! 
without reaction On Mas 3ft 1944 (twelve davs later), he noted headache, 
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anoresia, and cervical adenopathy On the following Ay, he deiebped » 
thralgia, oij algia, chills, fever, ami maculopapular rash on the feet and legs 
On June 5, 19U, he det eloped a purpuric rash orer the Inch and a Wwidv Jar 
rhea Blood pressure fell from 100/90 min Up to 86/GO and he was given 500 
* c of whole btoo<l with elevation of the Mood pressure to 110/70 mm fig The 
eeoecai condition remained uiiihaiigeil until June JJ 1«M4 when all signs aril 
symptoms apart from arthralgia and a low grade fev pr subsided 

He was given 1 Gw of procaine in 500 a of saline solution intraienniislv 
on June 14, 19i4, with prompt disappearance of the fever and subsidence ot 
the arthralgia This response to procaine led to its use jn all subsequent cases 
of delayed serum sickness with excellent results “ If is quite possible that il 
we had Used it earfjer in tins patient the M*,enti and /Juration of the senna 
archness might base been lessened matemllv 

Summary — In all -120 patients rescued 4G1 injections with t write tamie 
dwte reactions (29 per cent) and 38 delayed reactions (9 2 per cent) (Table 
l] Of the immediate reactions three were mild, five moderately severe, and 
four severe Of the delayed reactions, nine were mild, twenty seven moderately 
scicrc and two severe (Table II) 

When one compares the incidence and seventy of both immediate and de 
fayeef reactions in tins study With those published by Jvremen and associates * 
with bovine plasma it can readily be appreciated that real progress hashed 
mode by separating out and purifying the albumin fraction, immediate 
tions virtually hose been eliminated and the incidence of delayed serum Richness 
has been reduced considerably 

At present, bo\ine serum albumin solutions can be given with no feat of 
immediate reaction beyond the incidence rate of reaction attending the admin 
istmtion of whole blond ’* It is o»)v fair to add however, that delayed anti 
genic reactions of bovine serum albumin are somewhat more disturbing Also 
the severe flnapby lactoid reactions that followed the admimstiation of bovine 
serum, plasma, and the earlier albumin fractious separated b\ precipitation 
with ammonium sulfate hare been eliminated entnriv in the later preparations 
of Cohn and Hughes Jr One further point of interest and great practical 
importance is that the incidence of immediate reactions is no gri iter m there 
injection senes than in the initial injection senes 

The incidence of immediate reactions in Sene* If C and I> can be wa 
Mulled to be 0 per cent approximate!' As explained previously three ©t the 
x«rf.twb*- , ‘s vu Series <J might wolf hdxe been due to eoittanimatmn <£ the y»hl*t 
tubing ox our own diluents for they occurred at a time when many reutv®w 
appeared throughout the hospital even folh>w»i.r the i/ln»jimfMtJon of p\ot<*v 
and ratine solutions 

In Contrast to this marked and pro?res-si»c dec ft «*. in the incidence of 
immediate reactions there has not been, a continual de< reave in the incidence of 
delayed react iocs Volbrnug the marked initial drop attending the utilization 
of the Purified atiKnom fraction as c-ontftisfed to «hoU bovine plasma and 
erum the percentage of delayed reactions has remained fa/rh constant at 5 to 
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10 per cent m all of the senes It should again be emphasized that the incidence 
of delayed reactions m the reinjection series is no higher than m the initial 
injection series 

Two major problems thuefore pi (suit themselves First the elmnintion 
of the delajed leactions and second the detection of possible reactors 

The elimination of delaied leactions bj still further purification of hovme 
serum alhumm seems harrtlj likelj for some of the hoi me serum albumin prep 
irat ions supplied to us bj Cohn and Hugl es Tr haie liad as little as 00a Qm 
per cent of globulin and jet delajed reactions attended tlieir use Despeciation 
according to the method of Fdwards’ 6 also has failed to eliminate both iramc 
diate and delajed reactions It is to lie hoped that someone -will come forward 
tilth a plan which will eliminate the antigenic factor in bonne seium albumin 
The methods used to detect possible leactors line consisted of skin testing 
and close questioning of the nidi' iduals foi allergic prior to the administration 
of bonne serum albumin Both of these methods lmie been unsuccessful De 
lajed reactions occurred frequentlj in tie absence of a positive skin test and 
despite a negative history of hypersensitivity Conversely patients with a post 
tnc si m test or lustorj of allergj did not develop cither immediate or delaved 
reactions Howeier it should be noted that no strongh positive skin tests 
were encountered and it is possible that onlj ven stronglj positive skin tests 
(wide flare large wheal itching and pseudopods) have real significance 20 

INTltAVENOlS PROC VINE ABORTS SERUM SICKNESS, 

Procaine given mtrasenousli was an exticmelj effective antidote for serum 
sickness 18 Sixteen patients with delajed serum sickness were given 2 Gm of 
procaine diluted to 500 cc with normal saline over a period of two hours Ten 
individuals obtained immcdi ite and complete relief liter one or more injections 
III additional four obtained <mlv tempnr ir\ oi partial relief ami two were not 
benefited at all 

Its exact mode of action is not clear but the following hypotheses have been 
postulated (a) direct action on the cells (b) antihistamine action (c) anti 
acetj Icliolin action and (cl) ulrenalm potentiating action 

PERI VRTERITIS NODOSA VND 1AM VRDITIS NOT OBSERVED 

lladej and Hawn* 1 have been able to demonstrite the presence of peri 
arteritis nodosa and pancarditis in rabbits sensitized to bovine serum albumin 
In this stmlj it was possible to check the post mortem findings in seven patients 
who had received bovine serum albumin but had died of other causes Two of 
these patients lnd had serum sickness The time interval between the last injec 
tion ofl ovine serum illinium and the autopxv varied from two dnvs to eighteen 
months m these jatients There was no pancarditis and in no instance were 
evidences of periarteritis nodosa observed either grossly or microscopical^ 
in the following organs Irani lungs skin spleen heart esophagus, stomach 
duodenum small and large bowels liver pleura hidnejs gall bladder, urinnn 
Haider prostate testes ovarj uterus I illopnn tubes aorta vertebrae ad 
renals psoas muscle ami diaphragm 
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anorexia, and cervical adenopathj On th e following day, he developed ar 
(hrafgia myalgia, chilis fever, and maculop a puIar rash on the feet and legs 
On June 5, 1914 he developed a purpuric rash over the bach and a Woodr disr 
rhea Blood pressure fell from 100/00 mm Ilg to 86/60 and he was given -.00 
co of whole blood with elevation of the blood pressure to 110/70 mm % The 
peoet*} condition remained unchanged until June 11 1944 when all signs anl 
symptoms apart from arthralgia and » ]on £ rJ d e f e>er subsided 

Ho was given 1 Gw of procaine in 500 e c of saline solution intravenously 
On Jane 14 2944 with prompt disappearance of the fever and subsidence of 
the sethtslgiB Tins response to procaine led to its use m at) subsequent cases 
of Misled serum sickness with excellent results 11 It is quite possible that \t 
we had used it earlier in this patient the seven tv and duration of the scran 
sickness wight ka\e been lessened inatenulfv 

Summary — In ill 410 patients received 469 injections with twelve irom 
diate reactions (2 9 per cent) and 38 delayed reaction? (9 2 per cent) {Table 
// <?f the fm mediate reactions three were mild five moderate^ severe and 

four severe Of the delayed reactions nine were mild, twenty seven moderate!? 
severe and two severe (Tab)e II) 

When one compares the incidence and severity of both immediate and de 
fayed reactions in this studs with those published by Kremen and associates * 
with bovine plasma it can readily be appreciated that real progress has Ven 
made fij separating out and purifving the albumin fraction, immediate me 
tions virtually have been eliminated and the incidence of delayed serum sieVncs. 
has been reduced considerably 

At present bovine serum albumin solutions can be given with no fear of 
immediate reaction bevond the incidence rate of reaction attending the admin 
istration of whole blood ’* It is only fair to add however that delayed anti 
genic reactions, of bovine serum albumin ire somewhat more disturbing Also 
the severe anaphylactoid reactions that followed the administration of bovine 
serum plasma and the earlier albumin fractions separated by precij itatvow 
with ammonium sulfate have been eliminated pntirelv jn the later preparation® 
of Cohn and Hughes Jr One further point of interest and great practic® 
importance is that the incidence of immediate reactions is no greater 'n the te 
injection sene? than in the initial injection senes 

TTUe incidence of immediate reactions in Senes li C and D can he i* 
sideml to be 0 per cent approximated As explained i icUous.lv t!m of t\« 
reactions in Senes C miglt well have (seen title to toufjmiiiatiou of the rubber 
tubing or our own diluents for they occurred at a tune w hen many reaction® 
appeared throughout the lospital even fdloWms the idnumstntion of glutuse 
and s,alme solutions 

contmt to this marked and progrevsue decrease m |J e incidence of 
* m the incidence of 


tdtng the utilization 
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10 per cent m all of the series It should again be emphasized that the incidence 
of delayed reactions m the icinjection series is no higher than m the initial 
injection series 

Two major problems thcicforc piesent themselves First, the elimination 
of the delayed leactions and second tl e detection of possible reactors 

The elimination of delated reactions bj still further purification of bos me 
serum albumin seems hardlj likelv for some of the bonne serum albumin prep 
a rat ions supplied to us bj Colin and Hughes Tr ha\c Ind as little as 005 Gm 
per cent of globulin and yet delajed reactions attended then use Despeciation 
according to the method of Fdwards 1 * also lias failed to eliminate both lramc 
diate and delajed reactions It is to he hoped that someone will come forward 
with a plan which will eliminate the antigenic factor m bounc serum albumin 
The methods used to detect possible reactors hav e consisted of skm testing 
and close questioning of the individuals for illergies prior to the administration 
of bovine serum albumin Both of these methods hare been unsuccessful De 
lajed reactions occurred frequently in the absence of a positive skin test and 
despite a negative history of lij persensitivity Conversely patients with a posi 
tivc skm test or historj of allergy did not develop either immediate oi delayed 
reactions However it should be noted that no strong]} positive skin tests 
vveie encountered and it is possible that onlj verj stronglj positive skin tests 
(wide flare large wheal itching and pseudopock) lave real significance 4 

IMTRAVENOIS riiOCVISE ABORTS SERUM SICKNESS 
Procaine given liitravenouslj was an extremal} effective antidote for serum 
sickness” Sixteen patients with delayed serum sickness were given 2 Gm 
procaine diluted to 500 e c with normal saline over a period of two hours Ten 
individuals obtained immediate and complete relief after one or more injections 
\n additional four obtained onlv temporary <i partial iclief and two were not 
benefited at all 

Its exact mode of action is not clear but the following hypotheses have been 
postulated (a) direct action on the tells (hi antihistamine action (c) anti 
acetjlcholm action and (dl adrenalin poteuti vtmg action 

PERI VRTERITIS NODOSV VND 1A\< IRDITIb NOT OBSERVED 

Bailey and Hawn* 1 have been able to demonstrate the presence of peri 
arteritis nodosa ami pancarditis in rabbits sensitized to bovine serum albumin 
In this study it was possible to diet! the post mortem findings in seven patients 
who had reeeivel bovine seiiuu albumin but had died of other causes Two of 
these patients had had serum sickness The time interval between the last injec 
tion of bovine serum albumin and tbe autopsy caned from two tlnvs to eighteen 
months in these patients There was no pancarditis and m no instance were 
evidences of periarteritis nodosa observed either grosslv or microscopically 
in the following organs brain lungs skm spleen heart esophagus stomach 
duolenum small and large bow els liver pleura kidnejs gall Madder, unnarv 
I lad ler prostate testes ovary uterus Filloptan tubes aorta vertebrae ad 
miau psoas muscle and diaphragm 
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EFFIClC* OF BOVINE SfeRtJM ALBUMIN DTIONb VS A feLOOO SUBSTITOTS 

Since most of t!ie snrgery in the surgical division of the University Hos- 
pitals is of an elective nature, few cases were available to stadv the effectiveness 
of bovine serum albumin solutions m the treatment of shock In the earlier 
phases of the worl, three patients who were m shock were available and were 
studted Two patients who underwent major surgical procedures and to whom 
bovine serum nlbnmm was given to determine its value in the prevention of the 
onset of shock were studied As this mvestigition progressed it became aj> 
parent that the prime phase of importance was to determine the safety of 
administration of bovine serum albumin solutions and it was felt that multiple 
large injections of bovine serum albumin solutions should not be given until 
more definite data on its relative safety in administration were available Te 
cause of this the stu<\\ of the effieaev of bovine serum albumin in prevention 
and treatment of shock was not pursued 
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spine and pelvis The operation lasted from 3 30 to 5 30 P u. Although the blood loss "as 
not measured, it was thought not to be excessive The blood pressure at the start of the 
operation was 158/74 mra Hg and the pulse 70 per minute Toward the end of the opera 
hon the blood pressure fell to 00/00 mra Hg and the pulse was 82 per minute During the 
operative procedure he received 1,000 c c of normal saline solution intravenously For the 
first four hours after surgery the blood pressure ranged between 78/52 and 84/60 mm Hg 
ana the pulse between 72 and 90 per minute During this period he received 1,000 cc 
of 5 per cent glncoso in normal saline solution intravenously and 1,000 c.c. of 5 per cent 
glucose in distilled water subcutaneously without appreciable effect on blood pressure or 
pulse rate At 9 35 PJI (approximately four hours after completion of the operation) he 
was given 50 Gm of bovine serum albumin solution ACB, diluted to 300 cc with normal 
saline solution in twenty minutes The blood pressure began to rise almost immediately. 
At 10 P u , it was 110/04 mm Hg, and it remained at about this level until 3 A M , when 
observations were discontinued Although there was little change in the pulse rate, there 
was a definite improvement in its quality The hemoglobin (Sahli), hematocrit (Wintrobo 
tube 3,000 revolutions per minute for thirty minutes), and plasma proteins were taken imme 
diately before the administration of the bovine «crum albumin solution, and at one half and 
hourly intervals thereafter Definite evidence of rather marked hemoddution was noted fol 
lowing the use of the bovine serum albumin solution (Fig 2) 


Case 2 (U II No 673124) — R T , a white man, was 48 years of age Diagnosis of 
chronic osteomyelitis of the left tibia was made On March 3, 1942, he had a skin flap ap 
plied over a cutaneous sinus, secondary to chrome osteomyelitis of the left tibia There was 
considerable bleeding (amount, however, was not measured) and the operation lasted three 
hours and fifteeu minutes During the first hour of operation, the blood pressure was con 
sistently 170/90 mm Hg and the pulse 90 per minute During the second hour of operation, 
the blood pressure fell to 140/70 mm Hg, and the pul«o rose to 110 per minute He was 
then given 500 cc whole blood with no change m blood pressure ot pulse In addition to 
the Wood the patient recened 500 cc normal saline solution intravenously during the opera 
tion On returning to his bed in the surgical ward, the patient's blood pressure fell to 
60/14 mm Hg and the pul*c rose to 118 per minute He was placed m steep Trendelenburg 
position hut no parenteral fluids were given During the next forty minutes the blood pres 
sure rose gradually to 80/30 mm llg, but the pulse remained between 100 and 110 per 
minute lie was then guen 100 cc of bovine scrum albumin solution CB, (25 Gm ) undiluted 
over a period of fifteen minutes Five minutes after the albumin solution had run in, the 
blood pressure ro^e to 100/60 mm Hg oml the pul«e 'lowed to 90 per minute The blood 
pressure then was maintained adequately between 100/60 to 140/60 mm. Hg until the pa 
tient regained full consciousness in two and one half hours In this same interval the pa 
tient also received 500 cc of S per cent glucose in normal saline solution intravenously Un 
fortunately, hemoglobin, hematocrit, nnd plasma protein values were not obtained 


Case 3 (U II No 723323) — M K, a white woman, was 23 years of age Diagnosis 
of ^compound fracture of the right tibia and lacerated tendons of the right leg was made 
This patient was injured on Vug 17, 1942, approximately two hours before coming into the 
ho«pital- On admission, she was in acute pain and the skin was cold, moist, and pale V 
tourniquet had been in place around the right leg for approximately one hour The Wool 
pre««ure, pulse auj respiration were respectively 132/70 mm. Ilg 90, and 24 per minute 
t0 sargerv, she was guen 100 ee (23 Gm.) of bovine serum albumin, solution ACB 
' * u * c W1 'b normal saline solution and during the operation for reduction of 

the fracture and npair of the tendons she was given an additional 25 Gm In addition, she 
rweived 500 cc normal saline solution during surgen The operation lasted two hours nnd 
niteen nunutea an \ apart from a temporary fall of blood pressure subsequent to the re 
vm/Tia V° UrD ’ qUCt ,lie k' 00 *' F rc * sure *»» uniformly maintained between 120/70 an 1 
00,1 fo,lowin K <!, e surgical procedure The accompanying chart (Fig 7 ) 
Bl ° * W> « 1 emoglobin «nl hematoent values indicating dVfin.te heunvJHutmn > 
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EJTICtCi ot ihhi\» SLllUll MBUMIV «OtUTIO\S vs a hvooo slbstitctC 
Since most of tlic Jtnrgtrv in the singled rli\ ision of the Ihmersity Hot 
pitah 13 of an elective nature feu cases were available to study the effectiveness 
of bovine scrum albumin s lutions in tlie treatment of shock In tie earicr 
phases of the work, time piticnts who were in shock were available and were 
studied Two patients who underwent major surgical procedures and to whom 
bosun* setrnn albumin was j,v\pn to determine its % nine m the prevention ot the 
onset of shock were studied As this im estimation pw pressed it lccame aj) 
parent that tin prune phase of importance was to determine the safttj of 
administration c»f bos me serum albumin solutions and it was felt flat multiple 
large injections of bonne scrum albumin sc lotions sliniM n«t be „ivcn until 
more definite data on its relative safety in acbn mist ration were available Pe 
cause of this tlie Mud) of the efficacy of bonne serum albumin in prevention 
and treatment of shock was not pursued 
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spine and pelvis The operation lasted from 3 30 to 5 SO p u Although the blood loss Wa3 
not measured, it was thought not to be exce s *nc The blood pressure at the start of the 
operation was 153/74 mm Hg and the pulse 76 per curjutc Toward the end of the opera 
tion the blood pressure fell to 90/60 mm Hg and the pulso was 82 per minute During the 
operative procedure he received 1,000 cc of normal «alme solution intravenously For the 
first four hours after surgery the blood pressure ranged between 78/52 and 84/60 mm Ilg 
and the pulse between 72 and 90 per minute During this period he received 1,000 cc 
of 5 per cent glucose in. normal saline solution intravenously and 1,000 cc of 5 per cent 
glucose in distilled water subcutaneously without appreciable effect on blood pressure or 
pulse rate At 9 35 Pji (approximately four hours after completion of the operation) he 
was given 50 Ora of bovine serum albumin solution ACD, diluted to 300 cc with normal 
saline solution in twenty minute* The blood pressure began to rise almost immediately 
At 10 PM, it was HO/64 mm Jig and it remained at about this level until 3 Ail, when 
observations were discontinued Although there was little change in the pulse rate, there 
was a definite improvement in its quality The hemoglobin (gahli), hematocrit (Wintrobo 
tube 3,000 revolutions per minute for tl irty minutes), and plasma proteins were taken imrae 
diately before the administration of the bovine serum albumin solution and at one half and 
hourly intervals thereafter Definite evideme of rather marked hemoddution was noted fol 
lowing the u«e of the bovine serum albumin solution (Fig 2) 


Case 2 (U II No 673124) — R T , a white man, was 43 years of age Diagnosis of 
chronic oateomjclitis of the left tibia was made On March 3, 1942 be had a akin dap ap 
pi ed over a cutaneous sinus, secondary to chronic osteomyelitis of the left tibia There was 
considerable bleeding (amount, however, was not measured) and the Operation lasted three 
hour* and fifteen minutes During tho first hour of operation, the blood pressure was con 
si’fently 170/90 mm Ilg and the pulse 90 per minute During the second hour of operation, 
the blood pressure fell to 140/70 mm Ilg and the pul«e rose to 110 per minute He was 
then given 500 cc whole blood with no change in blood pressure or pulse In addition to 
the blood the patient reeeued 500 cc normal anbne solution intravenously during the opera 
two On returning to hn bed in the surgical ward, the patient’s blood pressure fell to 
60/14 mm Hg and the julsc rose to 118 per minute He was placed ift steep Trendelenburg 
position but no parenteral fluids were given. During the next forty minutes the blood pres 
sure rose gradually to 80/50 mm Itg but the pul=r remained between 100 and 110 per 
minute He was then giien 100 cc of bovine scrum albumin solution CP, (2d Gm ) undiluted 
ever a period of fifteen minutes five minutes after the albumin solution had run in, the 
blood pressure ro«e to 100/60 mm Ilg and tie pulse <lowel to 90 per minute The blood 
pressure then was maintained adequate!) between 100/60 to 140/C0 mm. ITg until the pa 
Lent regained full consciousness in two and od* half hours In this same interval the pa 
tient also received 500 e e of 3 pet cent glucose in normal saline solution intravenously Tin 
fortunately hemoglobin hematocrit, and plasma protein values were not obtained 


Ctsc 3 (U II No 723323) — hi K , a white woman, was 23 jears of nge Diagnosis 
of compound fracture of the right tibia and lacerated tendons of the right leg was made 
Tins patient was injured on Vug 17 111* approximately two bours before coming into the 
hospital. On admission, she was in acute rain and tbe *k, n was coll, moist, and pale \ 
tourniquet had been in pr-ice around the right leg for approximately one hour The blood 
Pressure, pulse and respiration were respective!) 132/70 mm Hg 90, and 24 per minute 
" ss M'co 3d0 ec (25 Gm ) of bovine serum albumin solution A CD, 
iiuted to 200 cc with normal saline solution and during the operation for reduction of 
he fracture and repair of the fendons she was given an additional 25 Gm In a Iditioa, she 
received 500 cc normal saline solution dunng surgery The operation lasted two hours’ and 
ticca minutes an 1 apart from a temporal*- fall of blood procure subsequent to the re 
wt- * .. lhe tourniquet tl e Mood pressure w», muformlv maintained between 120/70 and 


430/70 throughout an l following the surgical procedure The aeeompanvmc chart (Fie Tt 
hows the fall in bemoglobm and hematocrit values indicating definite hemodilution 
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noriVF SERUM VIHtIMI\ WHUTIOS IN THE FRr%f~NTION OF THF ONSET OF 
SL’ROICU SHOCK 

Case 1 (U H No 719320) — M H , & white man, na* 44 years of age Diagnosis of 
duodenal uVer was made Oa July 1. 1*12, 0 I»»UM gastrectomy for duotart uVef 
done The duration of the operation was three hours and forty minutes Blood pressure, pulse, 
and ro«| iration before the ope ration were, respectirelj , 118/t»0 mm. Hg, 100, and 20 At 
the completion of the surgieal procedure they were, respectively, 13<t/S0 mm Kg, 100, and 
2-*, and ha can Vc two from the chart they were well and uniformly maintained throughout 
the operation (Fig 4j The llood loss during operation (as ditermined ly measuring th< 
increment in gain of dry sponge«?3 / nas 52H (ten In o 1 lit ion to 50 Om of bovine serum 
albumin ACB, the patient received 5«0 tx of normal saline solution intravenously and 500 
e e of 5 per cent g1u«w* m distilled water sul cutaneously 



CAsr 2 (V II No 71H781> — 1 N, a vvhite man, was 62 years of age Diagnosis of 
duodenal ulcer was made V fSrtial gastrectomy for duo legal uleer nu done on July 7, 
1942 The duration of the operation nas thr«c hours and forty five minutes The Wool 
pressure and pulse jnnr to surgery were nspeetivcly, 120/60 nun Hg and 70 per minute 
Throughout operation thi«e «er c well maintained and at th*. com; lotion of the operation 
the blood pressure an 1 pulse were, resji ctivelj, 150/80 mm itg and 74 per minute He tb 
cetred 50 Om of bonne serum albumin ACB, diluted with 511 O cc of 5 jer cent glucose in 
diatille f water and 5n0 rr of normal e iline rohih >n wtrncnoii’U The fcp/od p>*« during 
surgery was 512 Om (Fig 5) 

2>i$cw«sK>n~Snrgeons have long known that blood is the best agent with 
which to combat large blood Josses The surgical experience of World War II 
has lent greater emphasis to this knowledge In the main, fluid losses sustained 
fcy patients are best replaced in kind and in the amount of the loss with a mini 
mat lag interval The use of dry sponges t>> surgeons during operation and 
ascertainment of their accretion m weight” senes to keep the surgeon informed 
throughout the operation concerning the extent of the Wood loss For blood 
losses of 800 cc or less the administration of plasms in our experience meets 
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BOVINE SERUM UBUMIN SOLUTION IN TIIE FREVUNTION OP THE ONSET OP 
StfROIC \l SHOCK 

Case 1 (0 II. No 719520) — M. II , a white wan, was 41 j ears of age Diagnosis of 
duodenal ulcer was made On July 1, 1942, a partial gastrectomy for duodenal nicer was 
done The duration of the operation was three hours and forty minutes Blood pressure, pulse, 
end. respiration before the operation were, respectively, 118/CO mm Hg, 100, and 20 At 
the completion of the surgical procedure they were, respectively, 136/80 mm Hg, 100, and 
22, and as can be seen from the chart they were well and uniformly maintained throughout 
the operation (Fig 4) The blood loss during operation (an determined hj measuring tin. 
increment in gain of dry sponge* 11 ) was 528 Gm In addition to 50 Goi of bovine serum 
albumin ACB, the patient received 500 ee of normal «iltnc solution intravenously and 500 
Co of 5 per cent gluco-e in distilled water lubcutancoudy 



Case 2 (U II No 71S"23) — 1 N a white man was fi2 years of age Diagnosis of 
duodenal nicer was male 1 partial gastrectomy for duodenal ulcer am done on July 7, 
J942 The duration of the operation was three hours ond forty five minutes The blood 
pressure and pul'e i nor to surgery were respectn cly, 120/00 mm Hg and 70 per minute 
Throughout operation these were well maintained and at the completion of the operation 
the blood pressure and pul«e were, respectively, 150/SO mm Hg and 74 per minute ne re 
ceived 50 Gm of bovine serum albumin ACB, diluted with 500 e c of 5 per cent glucose in 
ustillet water an l 900 cc of normal sabne olutwn mtrav cnou'lv The blood lo«< dumg 
surgery was 012 Gm (Fig „) ^ 

Discussion — burgeons have long Known that blood, ts the best agent with 
nlueh to combat large blood losses The surgical experience of "World War II 
«a$ Jent greater emphasis to this knowledge In the main, fluid losses sustained 
by patients are best replaced m Kind and in the amount of the loss with a nnm 
wal lag inters al The use of drj sponges by surgeons during operation and 
ascertainment of their accretion in weight 11 senes to Keep the surgeon informed 
throughout the Operation concerning the extent of the blood loss For lilood 
losses of 800 c c or less the administration of plasma m our experience meets 
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the demands of the situation satisfactorily The nil too limited experience with 
bovine serum albumin in the management of shock detailed in the cases cited 
suggests moreover that with development of a nonanti genic bovme albumin 
this agent may prove useful in the management of the less serious forms of 
hematogenic shock 

Of the three cases of shock available for studs, two were immediately post 
operatise and the other followed an extensive injurs In the former two cases, 
the operative trauma and inadequate blood loss replacement yy ere probable pn 
manly responsible for the deyelopment of shock In the last case although 
the blood pressure vy as not loyv the other clinical manifestations of shock were 
present and in addition a tourniquet sthich had been applied for one hour had 
to be remoter! m order to repair the injured extremity As Bavliss and Can 
non” showed remotal of a tourniquet from an injured extremity might result 
in shock "Mindful of this bovine serum albumin was given to combat the 
minor degree of shock on admission as well as preventing an increase in th 
seventy of shock that might liase arisen following the removal of the tounn 
quet or during the ensuing ope rat no procelnre As can be seen from Fig 3 
apart from a very temporary fall in blood pressure after the release of the 
tourniquet the patient s blood pressure and pulse yvere yvell maintained dun 
the operation 

On phy siologic grounds albumin wl ether of human or bovine origin 
should be an effective agent m drawing fluid from the extracellular tissue 
spaces into the blood stream Stead and Ebert* 7 and Ilevl Gibson and Jane 
way” base shown that concentrated boy we serum albumin solutions (2o rer 
cent) injected into normal subjects after removal of 30 to 20 per cent of the 
blood yolnnie by yenesection is capable of restoring the blood volume bj draw 
ing fluid into the blood stream The latter group of investigators al o showed 
that there was no essential difference between human and crystallized bonne 
serum albumins in their ability to draw fluid into the circulation In this studs 
it can be seen in tvro of the cases of shock in winch the hemoglobin hematocrit 
and plasma proteins \yere taken that there was a marked 1 eduction in the values 
of the former two indicating a pronounced degree of hemodilution There was 
an increase of the plasma proteins in spite of the hemodilution due probably to 
the added bos me serum albumin which was retained in the circulatory svstem 
In experimental studies Ditnphv and Gibson” hase shown that bovine serum 
albumin is effective in combating bum sbx-k m dogs an 3 Fine and co-work 
ers IS have also demonstrated it-, efficiencv in combating tourniquet shock 

Because a marked hemodilution occur 9 follow mg tie use of h> pcrosimific 
bovine serum albumin solutions these are more effective in dehj drated states 
when supplemented with slejuate imounts of iso osn otic saline or glucose 
solutions 

EFFICSCT or BOVINE SERI M ALBUMIN SOr UTION IN THE TRE1TMENT OF IN CRH! SEP 
IVTR yCBlNIlL PRESSURE 

O 1 (V H 374a’) — M B » site girl was 6 years of age Th * pat ent 

had » revere cerebral injury on Nov 14 1 943 following a fall on her head Me 
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brought to the University Hospital on Nov 15 1943, in a semiconscious state Tre 
yhins holes were made in the temporal and parietal areas bilaterally to rule out a subdural 
hematoma but noao was found Her condition grew worse in spite of attempts to reduce 
intracranial pressure by means of ft concentrated sucrose solution intravenously On Nov 
16 1943 she was moribund and as a last attempt to reduce the intracranial pressure, 50 c c 
(12 5 Gm ) of undiluted bovine serum albumin preparation ACB„ was given intravenously 
Approximately one hour later, a definite improvement in the child s condition was noted 
She responded to the spoken voice, smiled cougled and expectorated On Nov 17, 1913, 
she was given an additional 8 Gm of ACB„H, in 20 cc of sabue solution with continued 
improvement so tlat it was felt that she would make a complete recovery On Nov 24 1943, 
however she died ijuite suddenly and a post mortem examination revealed the presence of a 
large occipital subdural hematoma 

Discusnon —Since bonne scrum albumin molecules do not readily leave the 
circulator} sy stem the} exert a prolonged osmotic pressure which would cause 
tissue fluid to pass from the extracellular spaces into the blood stream, thus re 
hevmg tissue edema In contrast to this a hypertonic solution of cither glucose 
or sucrose would initially draw fluid from the extracellular spaces into the blood 
stream But the molecules Mould soon leave the circulatory system and pass 
into the extracellular tissue spaces exerting their osmotic force here, thus tend 
mg to draw fluid bach from the blood stream into the tissue spaces Clinically 
this is paralleled by a temporary reduction in tissue edema followed by a sec- 
ondary increase which might be greater than the amount present prior to 
injection 

In all severe head injuries there is some degree of cerebral edema pro 
longed reduction of such edema is not possible by means of hypertonic glucose 
or sucrose solutions for after the initial decrease m intracerebral pressure there 
is a marked secondary rise However by means of hyperosmotic bovine serum 
albumin solutions a more marked and prolonged influence on intracerebral 
pressure is to be expected on physiologic grounds 

In confirmation of this is the marked clinical improvement of the patient 
Just described Hypertonic sucrose solution had been used with only slight and 
temporary improvement and the bovine serum albumin solution was used only 
as a terminal gesture for it was felt that the patient could not recov er 

Unfortunately the subdural hematoma was at a very unusual spot for if 
trephining and discovery of it could have been done after the improvement 
of the patient occurred it is not unreasonable to assume that the patient might 
have made a recovery 


SUMMARY AND CONCLUSIONS 

Using highly purified bovine serum albumin fractions obtained bv precipi 
tation of bovme plasma by ethanol alcohol at 5° C 469 injections have been 
made into 410 patients with twelve (2 9 per cent) immediate reactions and 
thirty eight (9 2 per cent) delayed reactions Using bovine plasma and serum, 
Bremen and associates 5 8 noticed an incidence of approximately 50 per cent 
immediate reactions and 60 per cent delayed reactions There has thus been a 
marked reduction m the incidence of immediate and delay ed reactions attend 
mg the use of purified bovine serum albumin fractions 
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the demands of the situation satisfactorily The all too limited experience with 
bovine serum albumin m the management of shock detailed m the cases «t«l 
suggests moreoser that, with development of a non Antigenic bovine albumin 
this agent may prove useful in the management of the less serious forms of 
hematogenic shock 

01 the three case s of shock mailable for study, two were immediately post- 
operative and the other followed an extensive injury In the former tvro cases, 
the operative trauma and inadequate blood Joss replacement were probably pri 
manly responsible for the development of shock la the last case although 
the blood pressure was not low, the other clinical manifestations of shock were 
present and in addition, a tourniquet which had been applied for one hour had 
fo be removed in order to repair the injured extremity As Bayliss and Can 
pcm’* showed removal of a tourniquet from an injured extremity might malt 
in shock Mindful of this bovine serum albumin was given to combat the 
minor degree of shock on admission as well as preventing an increase in the 
severity of shock that might have arisen following the removal of the tourm 
quet or during the ensuing operatise procedure As can be seeu from IV 5 
apart from a verv temporarv fall in blood pressure after the release of the 
tourniquet, the patient’s blood pressure and pulse were well maintained during 
the operation 

On physiologic grounds albumin whether of human or bovine origin 
should be on effective agent m drawing fluid from the extracellular tissue 
spaces into the blood stream Stead and Ebert" ami Hevl Gibson and Jane 
way 15 have shown that concentrated bovine serum albumin solutions (2o per 
cent) injected into normal subjects after removal of 10 to 20 per cent of the 
Wood volume by venesection is capable of restoring the blood volume by draw 
mg fluid into the blood stream The latter group of investigators also showed 
that there was no essential difference between human and crystallized bovmc 
serum albumins in their ability to draw fluid into the circulation In this study 
it can be seen in two of the cases of shock in which the hemoglobin hematocrit 
and plasma proteins weie taken that there was a marked reduction m the values 
of the former two indicating a pronounced degree of hemodilution There was 
an increase of the plasma proteins m spite of the hemodilution due probably to 
the added bovine scrum albumin which was retained in the circulatory system 
In experimental studies JDunphy and Gibson** have shown that bovine se rum 
albumin is effective in combating bum shock in dogs and line and to work 
erg*' have also demonstrated its effieienev in combating trurmqnet shock 

Because a marked hemodilution oeeurj f illowing the use of hyperosmotic 
bovine serum albumin solutions these are more effective in dehydrated status 
when supplemented with adequate amounts of wo osmotic saline or glucose 
solutions 


EFFICACY OF BOMNT SEBUM VLBOVnV MMUTlON IV THE TREvTAtENT OF INCREASED 
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SURGES! 


Immediate reactions were of two tvpes (1) anaphylactoid, characterised 
hy dyspnea, tvanosis, and fall in blood pressure (2) pyrogenic, characterized 
by chills and fever In tlie mam, the reactions were moderately severe 

Tlie onset of the delay ed reactions was usual! t from tirehe to twenty four 
dass after lujei-ttoii and was characterized by Urticaria, erythema, analgia 
arthralgia, and fevei In the severe cases, there were petcchiae and eechymoses 

The incidence of both immediate and delayed reactions was no greater in 
patients who leteivetl multiple injections than m those receiving a single 
mjeetjou 

Shin testing is not an effective means of determining the sensitivity of 
patients to bovine serum albumin 

Despeciating both purified and ir\ stalhzed bovine serum albumin with a 
modification of the method of Edwards 1 * Ins not eliminated immediate or de 
Jayed reaction s 

Procaine given intravenously (1 Gin in 200 cc saline solution over an in 
tenal of one hour) is a very effective agent m the treatment of delaved serum 
sickness 

No evidences of periartentis nodosa or pancarditis were noted in the post 
mortem findings of seven patients who hid received bovine serum albumin bnt 
who died of other causes 

In concentrated solutions (2'» per cent) bovine serum albumin would ap- 
pear to be an effective agmt in the prevention and treatment of shock For 
large blood loss, m excess of 800 ce, blood obvionsh would be a more satis 
factory agent with ninth fo <omb.it shock 

In dehv d rated states isotonic saline and glucose solutions should he given 
along with the liy perosmotie bovine serum albumin solutions 

In the one instance available for studv hyperosmotic bovine serum alhu 
min solution (2> Gm per cent) was apparent I v effective in combating terebra! 
edema 

Because of the persistence of and incapacitv caused bv the delaved rear 
tions crystallized bovine serum albumin is not recommended at present as an 
ideal blood substitute \*ew methods of despeeiation mav eliminate the anfi 
gen id tv of bovine serum ilhnnim 
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injection o£ the concentrated albumin solution I’rom these determinations, the 
following data were calculated (1) Total circulating protein, (2) total cir 
enlating albumin, (3) plasma volume increase per grain of albumin injected, and 
(4) plasma volume increase per gum of albumin retained 

Plasma volume was measured before and at suitable lfitenals after mjec 
tion of the albumin In the dye dilution method with T-lb24 Determination 
of total plasma volume was made from one arterial blood sample obtained ten 
minutes after the intravenous injection of the blue dje In cases of severe 
shock, three additional blood samples were withdrawn at successive ten minute 
intervals to insure a more exact measurement of the plasma volume* Jlemato 
ents were determined bj the method of Wintrobc In calculating plasma volume 
changes, account was taken of the blood removed for sampling betw een successive 
plasma volume measurements Serum protein concentrations (Howe method) 
were determined on blood samples obtained at the time of each plasma volume 
measurement The total circulating protein and the total circulating albumin 
were calculated os the product of plasma volume times the serum protein and the 
serum albumin concentrations respectively Protein loss due to sampling be 
tween determinations was calculated according to a method described elsewhere ’ 
The plasma volume change per gum of albumin injected was then calculated 
from the total plasma volume increase in cubic centimeters divided by the total 
amount of albumin injected in grams Similarly the plasma volume change pci 
gram of albumin retained was computed from the total plasma volume in 
crease in cubic ccntimcteis divided by the increase in total circulating albumin 
in grams 

results 

The Effect of the Intravenous Injection of Concentrated Human Serum 
AU/umm Upon Plasma Volume, Hematocrit, and Serum Proteins When Given 
Without Additional Crystalloid Solution — Table I shows the data derived 
from the study of twenty patients each of whom received concentrated human 
albumin intravenously without additional intravenous fluids In Column 1, the 
patient’s initials are given together with the clinical diagnosis In Column 2, 
note is made of the time elapsing between the end of the albumin injection 
and subsequent measurements The letters “N” and “D M listed m Column 3 
denote the fluid state of the patient (whether normal or dehydrated) at the 
time of the initial study as judged by the history and general clinical appear 
awx* oi the patient Column 4 indicates the type of albumin preparation used, 
and the amount injected in grams 

The values for mean arterial blood pressure, total plasma volume, and 
hematocrit are given in Columns 6 7 and 8 rcxpectwelv In the next four 
columns (9 10 11, and 12), the serum protein values in grams per cent and 
the total circulating protein m grams are given 

The distribution of the twenty patients listed in Table I is as follows 
15 postoperative cases (lung and chest wall resections— abdominal 
swgery) 

1 case of marked dehvdration due to pyloric obstruction 



CHANCES IN PLASMA Y OLUME AND ME Y\ ARTERIAL PRtASURF 
AFTER THE INTRAV ENOUS INJECTION OF CON CFN TR ATFD 
HUM Y\ SERUYI AI BUYIIN IN THIRTY EIGHT PATIENTS 
WITH OLIGEMIA AMD IIYTOTENSIOY 
Alice Lowell it D Andre Cournavd 31 D and 
Dickinson YY Richards Jr 31 D N fit York N Y 

(From the Department of hied cine of the College of Phys cuins and Surgeon » Columb a 
Unuemty The research Seri ce Tint [Columbia'] D isirn of the Golduatrr 
Memorial Hospital Welfare Island «n<l the Cfitst Sen ee of 
Pellet ue Hospital) 

W ITIIIN the past three years clinical studies on tie intravenous use of 
concentrated human serum albumin for the treatment of shock and shock 
like conditions hue Icon undertaken Jy set era! Groups of im estimators 14 
The purpose of these studies was to determine the efficacy of this agent in 
assisting recovery from shock The present report is concerned primarily with 
a comparison of the effects upon mean arterial blood pressure and plasma 
volume of the intravenous injection of concentrated human albumin solutions 
when given with and without additional intravenous fluids In a number of 
instances the effects of a new salt poor albumin preparation have been compared 
with those obtained with the standaid albumin solution containing 0 3 YINaCl 
The results of this study arc presented as follows First the data are 
given on 20 patients each of whom received \ a tying amounts of concentrated 
human albumin without additional intravenous fluids Of these 7 received the 
salt poor preparation 13 the standard product Second the data on IS patients 
arc given each of whom received virv mg amounts of concentrated human 
albumin until additional intravenous fluids usualh in the form of normal 
saline solution Six patients in this gioup were given the salt poor alb wu n 12 
the standard solution 

MATERIAL vnd methods 

Yarous clinical conditions were studied namely postoperative states (ex 
tensive resections of the cl est wall resections of the lung and various types of 
abdominal surgery) injuries burns and acute abdominal conditions These 
included patients with and without shock 

Two different solutions of concentrated (2o per cent) human serum albumin 
were administered the standard albumin solution containing 03 YINaCl and 
the newer salt poor albumin preparation containing 0 04 M Na imndelatc or 
0 04 YINa acetyl trvptophane 

The techniques employ e I in this stn ly ire describe I in tl c previous article s 
In each patient plasma volume 1 ematoent serum protein concentration and 
mean arterial blood pressure were measured before and at suitable internals after 
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injection of the concentiated albumin solution From these determinations, the 
following data were calculated (1) Total cn dilating protein, (2) total cir 
dilating albumin, (3) plasma volume increase per gram of albumin injected, and 
(4) plasma volume increase per gram of albumin letamcd 

Plasma volume was measured before and at suitable mtenals after injee 
tion of the albumin bj the dje dilution method with T 1824 Determination 
of total plasma volume was made from one arterial blood sample obtained ten 
minutes after the intravenous injection of the blue die In cases of severe 
shock, three additional blood samples were withdrawn at successive ten minute 
intervals to insure a more exact measui cment of the plasma volume 8 Ilemato 
cuts w ere determined b> the method of \V mtrobe In c ilculatmg plasma \ olume 
changes, account was taken of the blood removed for sampling between successive 
plasma volume measurements Serum protein concentrations (Howe method) 
were determined on blood samples obtained at the time of each plasma volume 
measurement The total circulating protein and the total circulating albumin 
were calculated as the product of plasma volume times the serum protein and the 
serum albumin concentrations, respectively Protein loss due to sampling be 
tween determinations was calculated according to a method described elsewhere T 
The plasma volume change per gram of albumin injected was then calculated 
from the total plasma volume increase in cubic centimeters divided by the total 
amount of albumin injected in grams Similarly the phsma volume change per 
gram of albumin retained was computed from the total plasma volume in 
crease in cubic centimeters dn ided b> the increase m total circulating albumin 
in grams 

RESULTS 

The Effect of the Intraicnous Injection of Concentrated Human Serum 
Albumin Upon Plasma Volume, Hematocrit, and Serum Proteins II hen Onen 
Utthoxit Additional Crystalloid Solution — Table I shows the data derived 
from the study of twentj patients each of whom received concentrated human 
albumin intravenously without additional intravenous fluids In Column 1, the 
patient s initials are given together with the cluneal diagnosis In Column 2, 
note is made of the time elapsing between the end of the albumin injection 
and subsequent measurements The letters “N” and “D” listed m Column 3 
denote the fluid state of the patient (whether normal or dehydrated) at the 
time of the initial studj as judged h> the history and general clinical appear- 
ance of the patient Column 4 indicates the tv pc of albumin preparation used, 
and the amount injected m grams 

The values for mean arterial blood pressure, total plasma volume, and 
hematocrit are given in Columns 6 7, and 8 respective!} In the next four 
columns (9 10, 11, and 12), the serum protein values in grams per cent and 
the tots! circulating protein in grams are given 

The distribution of the twenty patients listed in Table I is as follows 
lb postoperative cases (long and chest wall resections— abdominal 
surgerj ) 

1 case of marked dehvdration due to pyloric obstruction 
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1 case of irreversible peripheral circulatory failure due to ex 
posure to cold 

1 case of extensive lacerations in a patient with acute alcoholism 

2 cases of aenfe abdominal conditions (incarcerated henna and 

thrombosis of mesenteric artery ) 

Of these 20 patients treated with concentrated human albumin solution only 
17 recovered without the aid of additional mtrav enous therapy One patient 
(Case 2) because of continuous bleeding' received a blood transfusion four 
hours after the second period of observation The 2 remaining patients (Cases 
6 and 13) who were cnticall\ ill on entry to the hospital died shortlv after com 
pletion of the third study It is of interest that although Patient 9 was m mild 
shock Patient 17 in moderateh sex ere shock and Patient 18 in a state of severe 
dehydration at the time of the first study all 3 recovered without the ad of 
additional fluid therapy 

In the majontv of instances measurements were repeated within twenty 
five minutes of completion of the albumin injection In four instances however 
this « as made between fftrrtv and srvtv mm c/fcs after completion of the mjechon 

1 levcn patients m this group were studied a third time approximately 
hours after the injection had been completed. 

One-half hour aftei the end of the albumin injection the average rise in 
mean arterial pressure for all 20 cases was 15 mm Hg It may be seen in 
Table I however that in two instances there was no rise in blood pressure (Cases 
G and 19) and in one instance there was a fall of 12 mm Ilg (Case 13) If the 

2 patients (Cases G and 13) who failed to survive are excluded from the caleula 
tion the average rise in mean arterial blood pressure for this group was 17 mm 
Hg 

The intravenous injection of concentrated albumin was associated in evert 
case with an increase in plasma volume and a fall m hematocrit The average 
increase in total plasma volume for all 20 cases one-half hour after an average 
albumin injection of 46 Gm was 520 cc Individual increases ranged from 10 s 
to 1 3G3 cc The average increase in plasma volume per gram of albumin m 
jeeted for the group was 12 c c With respect to those individual patients (Case* 

2 9 10 17 19 and 20) in whom there was continuous blood or plasma loss 
the plasma volume increase per gram of albumin injected and per gram o 
albumin retained was expectedlv smaller the average being 7 cc 

Determinations made upon 11 patients 2’ 1 ours after the injection showed 
no consistent change in total plasma volume There w is an average further in 
crease of 297 c c m 6 cases an average loss of 2o7 c c in 4 cases and no change 
m 1 ease However figures for the average rise in mean arterial blood pressure 
and the average increase in plasma volume per gram of all nmin injected and 
retained did not differ significantly from those found at the time of the second 

Pen< Four postoperative thoracoplasty patients receiving the salt poor albumin 
lution and 5 comparable patients receivin'* the standard albumin solution 
were selected for comparison of the two preparations Figures for the avers 5* 
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change in each of the measurements made one half hour after the albumin injec 
tion are given m Table II 

It may he seen in Tabic II that the effects of the salt poor albumin were, on 
the whole, similar to those of the salt-containing solution 


Table II Comparative Effects of Two Preparations of Concentrated Homan Albumin 



INCREASE tv 
MEVN PRESSURE 
(MM 110) 

HEMATOCRIT 

(%) 

PLASMA VOLUME JNCREVSE CC 
PER GRAM AI BUM IN 
INJECTED RETAINED 

Average for 

4 patients 

16 

5 

15 14 

receiving salt poor 
solution 

Average for 
i patients 

10 

7 

16 16 

receiving standard 
solution 





The Effect of the Intraicnou <t Injection of Concentrated Human Serum 
Albumin Upon Plasma Volume, Hematocrit and Scrum Proteins Wien Qnen 
V> Uh Additional Crystalloid Solution —The data m Table III have been derived 
from the stud} of 18 patients who received at least 400 cc of additional 
crystalloid solution, with 2 exceptions (Cases 2 and 17), in the form of normal 
saline solution, along with each unit of concentrated albumin, the unit consisting 
of 25 Gm of albumin m 100 c c of fluid 

The distribution of the 18 cases reported vn Table III are as follows 
10 postoperative cases (lung and chest wall resections — 
abdominal surgery) 

4 cases of bum 

C cases of acute abdominal conditions 
1 case of multiple lacerations 
1 case of gunshot wounds of the abdomen 
With the exception of the cases of burn and peritonitis where plasma loss 
was continuous over a considerable period of time, no additional intravenous 
therapj was administered The immediate response to treatment was favorable 
in all cases 

Measurements were made in this group for the second time approximately 
one hour after the completion of therapy rather than at twenty five minutes as 
in the first group In twelve instances a third set of measurements was made 
three hours after therapy had been completed 

The average rise in mean arterial blood pressure ux this group at the tvwve 
of the second period was comparable to that observed in the group receiving 
concentrated albumin solution alone (17 mm Hg) However, in 3 patients {2 
cases of hum and 1 case of postoperative thoracoplasty) there was little or no 
change in blood pressure after the administration of the albumin together with 
about 1,000 c c of normal saline solution 

The increase in plasma volume and the fall in hematocrit following treat 
n * ent m this group of patients was similar to, although larger than, that seen 
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SURGERY 


in the previous group The a\ erase increase in total plasma volume for all IS 
patients one hour after an average albumin injection of 52 Gm was ill cc 
TJip average increase in plasma volume per pram of albumin injected was lice 
Calculated on the basis of each pram of albumin retained, the increase m plasma 
volume amounted to 16 ce As in the first proup, the plasma volume increase 
per gram of albumin injected and per gram of albumin retained was significant! r 
loner (Sec) in the patients with burn and peritonitis in whom there was eon 
tinuous loss of plasma 

In the 12 patients m whom a third set of observations was made, changes, 
although inconstant, indicated a trend toward lass of plasma volume rather than 
gam when compared to the results obtained in the 11 patients of the preceding 
group who received albumin alone Nine cases showed a loss of plasma volume 
averaging 292cc whercasonlv 3 showed an increase averaging 520c c Jfeasure 
ments of mean arterial blood pressure and of plasma volume per gram of albumin 
injected and retained gave approximately the same values at three hours as those 
obtained withm the first sixty minutes after completion of the combined albumin 
saline therapy 

The effects of the salt jioor albumin solution given with additional saline to 
6 patients hi this group did not appear to differ significant^ from those seen in 
the 12 patients receiving the standard preparation together with saline solution 


DIsCLSsfON 

The intravenous administration of concentrate d albumin solution given with 
or without additional fluid in two groups of 20 and 18 patients, respectively, was 
free from untoward clinical reactions In most instances, the albumin solution 
was given rapidly, usually over a period of fifteen minutes or less 

In general, the injection of concentrated human albumin solution alone was 
associated with an immediate increase in plasma volume of approximately 12 ec 
per gram of albumin injected Essentially the same average figure was found 
for eseh gram of albumin retained According to the studies of Scatchard 
■ ' * "iM per 

patients 
its theo- 


retical osmotie activity 

The intravenous administration of 40fl cc of isotonic saline solution along 
with the albumin solution resulted in a somewhat greater increase in plasma 
volume per gram of albumin both injected and retained the average being IG c c 
This fi«*urc compares more favorablv with the theoretical value of 1 H ce With 
respect to the osmotic activitv of concentrated albumin in vivo the volume of 
fluid held by each gram of albumin »n the experience of others covered a eon 
,,i,_oi,i ft n'nge In the series of (’on mind and associates* tarh gram of 
,, , » ■ ■■ ' If • * thi a i erase figure 

* . . 1 ■' * ■" 1 ■ ’ ■ he series ot Warren 

' ?* nciates 5 the figure was lo s t , ■ s ■ > " njoctpd In a more 

3nU h’v Stead* and co-workers* the figure was Mc< Tin* range of values 

H'pertaP^lA evperttd on the ten of 01 ililforonoo, m tin. *Brrc of hj dra- 
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t w n of patients (2) differences in tlie amount of fluid given intravenously along 
with the albumin and (3) differences in the tjpe of clinical condition (medical 
traumatic etc ) studied 

Patients m severe shock presumablj with continuing blood or plasma loss, 
showed much smaller increases m plasma \olume per gram of albumin given, and 
retained (8 re average in shock against 14 c c average in nonshock cases) In 
a case of severe shock therefore the administration of 100 c c of concentrated 
albumin (2» per cent) without additional fluid corresponds to no more than 
200 cc of plasma 

Although jn the majority of instances the increase m total circulating 
protein after the injection of albumin "as npproxiimteh equal to the amount 
given it should bo noted that in 2o per cent of the cases studied this increase 
was significant!} greater th in expected This obseri ation suggests the possibiht} 
that during recover} protein maj bo mobilized from bods reverses or that blood 
in static pools during the b) potensne period maj be returned to the circulating 
blood stream as the state of the general circulation improves Eirors in labora 
tory determinations are of course a possibilitj but the gun in protein oier 
and above the amount injected far exceeds that considered due to the error of 
the method that is -K) 2 per cent 

In spite of the fact that a rise in mtra arterial blood picssure followed the 
intravenous injection of concentrated albumin in group I and of concentrated 
albumin with additional fluid in group II the blood pressure failed to reach 
accepted normal levels This observation has been noted previous!} b} Cournand 
and associates’ who studied the effects of concentrated human albumin therapy 
upon the dynamics of the circulation Their results show ed clearl} that changes 
in mean arterial blood pressure arc not a reliable index of changes m cardiac out 
put and that although cardiac output and mtra auricular pressure (venous 
return) attain normal levels after the intravenous injection of concentrated 
albumin solution the blood pressure may remain subnormal It was also pointed 
out that with hemodilution there would be a decrease m blood viscositj This 
may account at least in part for the failure of the blood pressure to rise to ac 
ccpted normal levels Further evidence that changes in viscosity play an im 
portant role in the v anation of peripheral resistance w as obtained in a studj on 
(be intravenous use of a gelatin solution of high viscosit} in the treatment of 
shock * In this latter study th^ increase in blood pressure was relatively greater 
than the increase in cardiac output 

Of 3 patients in the first group (Cases 6 13 and 19) who showed no increase 
in mean arterial blood pressure after the injection of albumin it is of interest to 
note that the one patient who sunned (Case 19) was the onlj one of the three 
who did not show a significant increase m plasma volume Jn contrast the 
2 patients who seemed from the start bejond the resources of replacement 
wrap} and who later died showed a rapid increase m plasma volume It is 
suggested that this Utter sequence of events may be of some prognostic value 
\ rapid increase in plasma volume m the presence of a stationary or falling 
iood pressure after the intravenous injection of albumin may indicate failure 
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A furtliu point of intticst lies m tlie fact that these 2 patients (Cases 6 and 
13) retained as much albumin in the circulation as did the sunning group of 
patients Tins observation speaks against the concept that a generalized increase 
m eapiltan permeability is ehanetcristie of irreversible shock 

CONCILSIONS 

1 In a group of 20 patients requiring fluid replacement, the intravenous 
injection of concentntcd human albumin solution given without additional 
intiavenous fluid was associated with a fall in hematocrit and a rapid increase in 
plasma volume amounting to 12 c c j er gram of albumin given Approiunatelc 
the same average figure was found per gram of albumin retained The average 
increase in phsma volume in the fi patients who were in shock was smaller than 
the average for the entire senes (7 ec pei gram of albumin injected an! 
retained) 

2 The administration of 400 ec of isotonic saline solution along with the 
ilhumin solution to ft gioup of 18 pattents resulted in a greater increase in 
pH sun volume as compared to the increase when album in solution was rnwi 
- done 15 cc per gram of albumin injected J6 ec per gram of albumin re 
taimd In the cases of bum ind peritonitis where there was continuous plaunn 
loss increases in plasma volume nftcr the combined albumin saline therapv were 
expectedly s miller (See per grim ot albumin injected and retained) 

3 The iverige injection of 46 Cm of concentrated human albumin solution 
alone produced an average rise in mean arterial blood pressure of 17 ram II? 
The same average rise was observed after the administration of albumin together 
with additional intravenous salmi. solution 

4 The effects of the salt poor albumin solution given w itli ind without addi 
tional saline solution did not differ significantly from those of the standard 
salt containing si hum in solution given w/tli and without additionil saline soln 
turn 
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acute phlegmonous gastritis 

CoMMVNDERp C GUZZETT\, Jit VXD LlFUTFX VX? ( JG) H ^ SOUTHW ICK 
MfdJC vl Corps, U S N R 


A CUTE phlegmonous gastritis is a nonspecific infection of the stomach wall 
characterized by seropurulent or fibrmopurulent inflammation usually 
involving all tlie gastric layers to some extent, hut affecting chiefly the sub 
mucosa 

Although first described bj Galen, the condition has been reported rela 
tively infrequently in the literature The first case described in modern medical 
writing was reported by Cru\ eilhier in 1820 Bv 1905, 50 eases were collected, 
m 1919 Sundberg* reviewed a series of 215 cases including 17 cases of his own 
In 1937 Fink* was able to bring the total to 306 Approximately 29 new cases 
have been described during the past nine years, foi a total of 335 cases to date 
The etiology of acute phlegmonous gastritis is not entirely clear, although 
a number of theories have been advanced* The organism involved, when cul 
tures have been taken is hemolytic streptococcus m over 70 per cent of the 
cases 4 Many other organisms have been encountered howcvei„ including 
staphylococcus, pneumonococcus. Bacillus cob. Bacillus subtilis, Bacillus protcus, 
and Bacillus uelchu 5 

The pathologic process may be initiated in one of two ways, eithei as a 
local condition or metastatic from a distant focus of infection In the former, 
some preexisting pathologic condition such as carcinoma atrophic gastritis 
ulceration associated with corrosive poisoning or a surgical procedure on the 
stomach, allows the initiation of the infhmmaton process It is somewhat 
difficult to visualize how the infecting organisms aic able to remain active in 
the presence of gastric secretion but as Sundberg pointed out, many of the 
patients falling into this locallv initiated group have a hypoaciditv for one 
reason or another In line with this Symmers was able to show that dogs 
suffered no ill effects when fed a mixture of streptococci and ground glass® 
However, Doehle has produced phlegmonous gastritis by feeding streptococci 
to dogs whose stomach mucosa had previously been damaged by alcohol ingestion 
In the larger group of patients no definite break in the mucosa is found 
and it is believed that the infection is metastatic possibly on an embolic basis, 
from a distant focus of infection Cases have been reported following tonsillitis 
(Brooks and Clinton), 7 * stomatitis, fnrnncnlosis (Gcrster),* otitis media (Bar 
nett and Hams),' 4 erysipelas drainage of an oral infection, or extraction of 
an infected tooth Mortland and Eisenberg" noted that several cases were 
found at autopsy associated with a puerperal sepsis epidemic in Prague m 1847, 
the condition is rare as an accompaniment of a septicemia 
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A furth* i point of intucst lies in the fact that thebe 2 patients (Cases 6 and 
13) retained as much albumin in the circulation as did the surviving group of 
patients This obsei \ ation speaks against the concept that a generalised increase 
m capillary permeability is characteristic of irrev ersihle shock 


CONCLUSIONS 


1 In a group of 20 patients requiring fluid replacement, the intravenous 
injection of concentrated human albumin solution given without additional 
nitras enous fluid svas associated ssith a fall in hematocrit and a rapid increase in 
plasma volume amounting to 12 c c per gram of albumin given Approximate!* 
the same aveiage flguic was found per gram of albumin retained The average 
increase in plasma volume in the C patients who were in shock was smaller than 
the av crage for the entire series (7 t c per gram of albumin injected and 
retained) 

2 The administration of 400 c e of isotonic saline solution along with the 
albumin solution to a group of 18 patients resulted in a greater increase in 
plasma volume as compared to the increase when albumin solution was given 
alone l r > ce per gram of albumin injected, 1G ec per gram of albumin re 
tamed In the cases of burn and peritonitis wliere there was continuous plasma 
loss, increases in plasma volume after the combined albumin saline therapv were 
CNpeetedlj smaller (8 c c per gram of albumin injected and retained) 

3 The average injection of 46 Cm of concentrated human albumin solution 

alone produced an average use in mean arterial blood pressure of 17 nun H* 
The same average rise was oliserved after the administration of albumin together 
with additional intravenous saline solution 

4 The effects of the salt poor albumin solution gn cn with and without adih 
tional saline solution did not differ sigiuficantlv from those of the stands 
salt containing albumin solution given with and without additional saline sou 
tion 
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ness is localized to the epigastric area until a spreading peritonitis develops 
It was noted by Demingcr in 1879 tliat the pain in phlegmonous gastritis is 
relieved when the patient sits up (Deinmger’s sign) Fluoroscopic examination 
of the upper gastrointestinal tract reveals an atonic stomach with loss of the 
mucosal pattern, and barium retention may be complete 

Among the various conditions winch must be considered in the differential 
diagnosis of acute phlegmonous gastritis arc perforated ulcer (either gastric 
or duodenal), acute pancreatitis acute cholecystitis, cholelithiasis, and basal 
pneumonia However, onlv one author has reported making this diagnosis 
correctly, and it usually becomes apparent only at operation or necropsy 88 
The treatment as reported in the literature has not yielded very encourag 
ing results * ** Gastric resection has been performed on some patients but the 
mortalitj is practically 100 per cent unless one is dealing with the localized 
form of the disease which may respond to this treatment Cutler and others 
have used a simple gastrostomy with success Eliason and Murray Wright have 
suggested a gastrotomj with incision of the mucosa for drainage into the 
gastrointestinal tract In the very rare cases in which the patients recover 
without operation this process may occur spontaneously and thus allow satis 
factory drainage without peritonitis or a w ailed oft abscess may form which 
could result in the chronic type of the disease * 

In the case we are reporting the operative procedure was similar to that 
used by Eliascm and Murray Wright which employs the sound surgical pnn 
ciple of drainage of an abscess cavity If no localization is found, it is doubtful 
that any operative procedure on the stomach is justified Since the infecting 
organism m this case was the hemoly tic streptococcus as it is m the majority of 
them penicillin was used in large doses and we feel this was significantly 
responsible for the patients relatively benitm postoperative course 


CASE RFPORT 

The patient was an 18 year old white male who had been admitted to the hospital on 
May 19 1945 with a diagnosis of measles He had previously been in good health with no 
istory of gastrointestinal disturbances On the afternoon of May 31 1016 after what had 
pen an uneventful convalescence tl e patient complained of the sudden onset of a rather 
sevf»e nonrad sting epigastric pain accompaniel by nausea but no vomiting Examination 
reverted acute well localized epigastric tenderness With some spasm but no rigidity Tempera 
tore was 100* F pulse 90 respirations were 28 White blood cells were 21 000 with 72 per cent 
ah/ to0rl> ' )OnUCleaX ceUa ' Tlew of the chest was negatn e and a roentgenogram of the 
omen revealed no gas beneath the diaphragm Bowel sounds were present He was placed 
oa pemclU ‘o and watched through the night 

reso T , h9 fol1owin e morning the patient s temperature had dropped to 99 2* F , pulse and 
t toe' 13 r remainc ^ *ke same There was no change in the physical examination at this 
emea , 1X110 Mn ^ a5e was HI units Daring the course of the day however, the 
1 , ? !' C , pala * Je 5 1in to increase in seventy and to become somewhat le«s localized Be 
afterr, en ! Tne ' 3 refer ™ 3 t0 <&« epigastrium was noted There was still no vomiting By 
iwtaV** u rapCra,Ure hld TlSea t0 101 4 ‘ P pulse 100 • inspiration 3-> The chest was 
White ° nl / Rn occas onBl b0We J *°«“d was present in the lower abdomen. 

i»» ..“iLS r , " 21 ° M •*» s„ rs ,c«i 

upon and a preoperat re diagnosis of perforated gastnc nicer was made 
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In 80 per cent of the cases the patients fall into an age group of from 30 
to 60 jears and the condition is three times as common in men as in women '* 
1\hen the disease occurs in younger individuals it is usually associated with 
an acute infectious process such as measles scarlet fever, or streptocoecie 
pharyngitis as in the case reported hi Cutler and Harrison IJ 

Earl} observers of phlegmonous gastritis described the post mortem findings 
as a "carbuncle of the stomach” (Virchow) or as ensipelas of the stomach 
the cutaneous analogs being striking after examination of the pathologic mate 
nal Two varieties of the disease are described, the located and the acute 
diffuse t} pcs In the former, a classical example of which was reported bi 
J»ovak,“ the process is well demarcated and consists of a walled off abscess 
cavity involving chieflv the submucosa with some destruction of the musculans 
the original inflammatory reaction visually has resulted m numerous adhesions 
to surrounding structures The early svmptoms of this type are somewhat 
similar to those of the acute form and the chronic phase maj be the end result 
of an acute attack “ With the establishment of the abscess cavity, the syrop 
toms are chiefly those of obstruction caused by the tumor mass 


In the acute diffuse form, the entire stomach or merely a portion of it ma> 
be involved “ It is usually stated that the process shows sharp limitation to 
the stomach alone, although Greaves reported two cases discovered at autopsy 
where a pari of the duodenum was also involved ” The process may vaiy from 
early inflammation in some areas to complete gangrene with perforation in 
others The mucosa is usually intact and shows evidence of lymphocvtic uifil 
tration and edema There may be thromboses present and also areas where 
extravasation of blood has taken place As in the localized form, however the 
major pathologic changes are found in the submucosa which may form two 
thirds of the thickness of the gastric wall In this layer the typical severe 
inflammatory reaction accompanied by massive polymorphonuclear infiltration 
is encountered The musculans and serosal layers show varying degrees of 
involvement from edema to necrosis depending on the extent of the primary 
process in the submucosa Untreated the process resolves by perforation cither 
into the gastrointestinal tract which may result in a spontaneous cuic or into 
the abdominal cavity causing a peritonitis which is fatal tn over 00 per cent 
of the cases Death may occur without peritonitis however and it is believed 
to be the result of the toxemia accompanying the disease “ Larlv recognition 
or suspicion of the condition however followed by prompt and adequate therapv 
may alter this grave prognosis m the future 

The signs and symptoms of the disease in its acute form are those of an 
acute lesion in the upper abdomen plus sepsis '» Severe epurastnc pain « 
generally the earliest symptom it is rather sudden in onset continuous and 
quite well localized before perforation A omitmg is usuilh but not neccssarilv 
present and contrary to what might lie expected the voimtus rarely contains 
nus The temperature and pulse rate are usuallv high and a leucocytosis of 
20000 to 30 000 with a marked shift to the left is common The pain is local 
ized not referred to the hack and usuallv becomes continuous!! worse Tender 
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SURChRl 


The abdomen was opened through a high right transrectns incision, and a slightly turbid 
fluid was encountered free in the peritoneal canty The stomach was founl to be marke-llv 
indurated in the distal two third*, but the procc'-s 'topped abruptly at the pylorus. Lou 
in the antral inlurated portion there was a fluctuant ma<s measuring about 3 cm in dsmeter 
orer which the omentum had become alherent On aspiration this yielded frank pus an! 
blood. 

After carefully walling this area off with lap pil« the abscess was opened. The 
mucosa underlying it was founl to be intact, and an opening was male into it allowing 
drainage into the stomach cavity The incision into the ab=ce*s was then closed with four 
heavy autures through the serosa and niu«calaris aiul the omentum was taeled loan O'Ci 
the ares Five grams of sulfanilamide powder were {laced in the peritoneal eantr Tic 
wound was closed without drainage Culture of the material aspirated from the »b«« 
yielded hemolytic streptococcn* 

The patient was placed on continuous Wangensteen suction i<ostoperstirelj , he received 
daily 1000 cc 5 per cent destroy in distilled water, 1000 cc five per cent dertrcee ia normal 
saline solution, and either 1000 e c of omigen or 500 c c of whole blood accord ng to hi' 
requirements which'were followed by frequent bJool counts and Wood chenualnes He was 
also given penicillin (50 000 units every three hour*) an! intravenous sodium sutfadiam* 
25 Gm. twice daily He passed some gns per rectum on the second postoperative day *1 
though the stomach did not empty well until the seventh postoperative day when the levuie 
tube was removed Temperature had returned to pmetienUy normal on the third and fourth 
postoperative days, but on the fifth postoperative day it started to ri«e again. White Wood 
cells were 7 600 and urine was negative The wound was healing well without evidence of 
infection and examination of the abdomen showed minimal tenlerne" The chf*t was elesr 
and there was no evidence of phlebitis Although the Wool level of sulfadiazine was only 
4 4 mg per cent it was felt that the fever was due to reaction to the medication Sulfa 
diazine was 'topped on the eighth dav and while the temperature rose to 103* F that dar 
it rapidly returned to normal on the following day and remainel e«sentiallv so for the red 
of the hospitalization period 

Two weeks postoperative!/ he was up an I around mJ on a high protein diet Fen 
cillm was stopped on the eighteenth postoperative day The patient had lo t aboat twentr 
pounds during the courso of the illness In spite of entmg rather well, however, he faiW 
to gain weight and the plasma protein remained around 5 5 Gm per 100 cc He was onabe 
to tolerate a high protein high ealorie formula or oral amigen so araigen or plswra wem 
given intravenously for ten days At the end of this time he had gainel five pounds * e 
proteins ro*e to 6i0 Gm per 1 00 cc and he felt math stronger Four weeks postopers 
lively he was sent home on a twenty day leave 

On return to the ho'pital the patient looks] well altl ough h e 1 vl not g-uned aor 
more weight Fluor'copic examination of the stomach at thi« time revealed a perfect v 
normal stomach mucosa there was no demon'trnble evidence that an operative proeeJut* 
had been performed The patient was lisehargel to dutv three months after operation 

SlMMUtT 

A discussion of flie jiioWetn of acute phlegmonous gastntis has been prt 
hinted The mortshU m prot /otis)t reported senes i dries from hi to i!2 per tent 
A ease was reported in which the patient was treated with gastrotoniv f° r 
drainage of a fluctuant area which was part of a diffuse mflammatorv process 
Adequate doses of penicillin were given postoperafuefi in comhinifmn with 
intravenous sulfadiazine The patient recovered 

It is believed that, where the organism involved responds well to antibiotie 
agents adequate surgical drainage of localized abscesses tn conjunction with 
use of the indicated drug n»a\ well bring about a significant reduction in the 
pmra t mortalilr for tk« 
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among these arc foreign bodies, instrumentation, and perforation of a pre 
existing lesion such as diverticulum, ulcer, or carcinoma 

Smcad (quoted by "Wagner) reported a case of esophageal perforation 
below a stricture in a 50 year old man who was known to have a chrome duo 
denal ulcer A preoperative diagnosis of perforated duodenal ulcer was made, 
however, at operation a volvulus of the lower bowel was discovered The 
patient died thirty six hours following the operation Autopsy findings were 
pyloric stenosis collapse of the left lung pleural empyema, an esophageal 
stricture 5 cm above the diaphragm and, between this and the diaphragm, a 
2 cm long perforation into the mediastinum and left pleural cavity 

Smead explained the perforation on the basis of vomiting as a result of 
the volvulus Because of the pyloric stenosis and esophageal stricture, the 
stomach could not empty quickly enough during the act of vomiting and a 
perforation resulted 

Ve have had the opportunity of observing four cases of perforation of the 
esophagus into the mediastinum and/or pleural cav lty In tw o of the patients 
the etiology was peptic ulcer of the lower esophagus and cardioesophageal 
junction 

In the others the perforations w ore secondary to instrumentation Three 
of the patients died within a short period of time following the initial symp 
toms The fourth patient apparently experienced a perforation high in the 
esophagus with a resultant emphysema of the nock and mediastimtis The 
pleura was not involved and she made an uneventful recovery 

The two patients showing ulcers had been consuming alcoholic beverages 
at or shortly prior to the onset of symptoms In each a considerable quantity 
of alcoholic smelling pleural fluid was withdrawn before death m an effort to 
alleviate the discomfort in the chest It is interesting that m three cases re- 
ported by Kliason and V elty the perforations in tw o w ere preceded by bouts 
of vomiting and retching One of these was a known alcoholic who had 
recently been on a prolonged drinking spree Perforation m the third patient 
followed on operation for a low small bowel obstruction ^Tnle vomiting 
had preceded the perforation m this case it was not considered bv the authors 
to be a prominent feature in the history In cases of esophageal perforation 
observed by Raestrup Vinson Girard and Ivissel (quoted by "Wagnor) the 
seat of the perforation arose by sudden overstraining of the esophagus caused 
by either severe choking or vomiting 

It would appear from reviewing the literature and also from the following 
histories in two of our cases that a sudden increase in pressure such as that 
resulting from a blow to the abdomen or from vomiting and retching, is a con 
tnbuting factor in the etiology of spontaneous esophageal perforation 


11 i?^ SE 1 ~ T,e P a,,ent 51 j ear old nhite man «aa admitted to the Buffalo General 
■Mp.tal late ln tl e eremug «ith the 1 istorv of headache nau«ea and precordml pain since 
h., J ' 1S \ Wl0re SUpP< ‘ r he t00k ** rera > dr “ ks oi "hiskey think, ng lt would settle 

hv 61,102 Suldenly he became evtremely n*tu«eate<l This was follow 

v ’ rr °"'"' pa ' n ” h " 1 ,0 ” r w * ** ° f *■>' 



THE RADIOGRAPHIC DIAGNOSIS OF PERFORATIONS OF THE 
UPPER GASTROINTESTINAL TRACT T\TO TEE 
MEDIASTINUM AND PLEURAL CAVITi 
Gordon J Cliacr, M D , ind Stanley B Clark, 31 D , Buffalo N 3 

(From the Department of roentgenology Buffalo General Hoip tal) 

D ESPITE the advances made in recent years in the diagnosis and treatment 
of lesions of the esophagus one lesion still presents an extremely Lgh 
mortality rate, namely, esophageal perforation As Vagner stated m his teiy 
fine paper on the subject, “The tragic fate (esophageal perforation) can 
most net er be as erted by surgical intervention, ev en if the surgery tf c3rnc 


out by the most skillful surgeon ” 

Fortunately this is not always the ease, as the prognosis depends in part 
on the location of the perforation in the esophagus Perforations h>g 101 * 
esophagus have a better prognosis than those lower down Mori gaie seier 
reasons for this First, m perforations of the cemcal portion of the e«op 
agus, the tendency is for the resultant inflammatory process m the m« ias 
to spread upward where it is more easily accessible to surgical intenen » 
Second, the inflammatory process in the superior mediastinum appears o 
to a more limited process than that resulting from a perforatum lower 
esophagus Finally, the rclatnely easy accessibility to the site l ’" tmb , s 2 
not only from the outside but also from within, luth the aid of the P ■ 
scope, makes it less dangerous The duration of the undent, ms 
before the time of perforation also appears to alter tie extent of the 
mediastimtis In perforations of the esophagus secondary to a M 
process, there is a tendency toward a localised P'^foTo Mb 
diffuse mediast.Mta This is opporcn.ly due to watting off t of the j 

tory process from the fibrosis attending the underlying chrome ^ 

lesion Perforations of the tower esophagus conunoriy , 

pleural cavity, with an invariably fatal outcome Mori belie ^ 
in these eases belongs to the "great ramies of clinical medicine 

Immediately abore the diaphragm the esophagus and media, tins P 
are ,n close apposition Also. this portion of the esophagus *« *“» *“„ 
experimentally by Weiss and ll.ltory (gaoled by Eliason and 1 It elU) 
kenaie and Taylor, and Thathe.m Broach and Bencke (quoted by J 
T , i .ei ond it is here where under increased pressure from vomu o 
bc spontaneous perforation occurs and the pleura is most often tom 

and Boyd Br„™ Coins Humphreys”' 1 
5“T«s,t Flmson and Hetty) base reported sueh case, of ewphageal WP- 
Bond, , , apparent cause for the perforation could be foun 

Perforations** higber m the esophagus may resull from a number of cause, 
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SURGEfcl 


A roentgenogram of the ehe*l a/tJ abdomen showed a left Iijdropneuroottiora* mth 
practically complete collapse of the long The heart and medm-tinum were (narlejlv shifted 
fft the right Kb free air nas demonstrated m the peritoneal eantv The patient died ap- 
proximately twelve hours after almi-mon 

The nut ops j in part revealed i 12 hr OJ cm. acute perforation in the lo >er rsopha^aj 
jB’t abort the level of tie «Jisp htagm the perforation opening into 1 1 e posterior meba^taum 
and into the left pleural eavitv The left pleural canty contained about 2 L of reguryi 
hsf«? gvtsfrn. content, ruth particle* of vegetalle natter being very apparent The entire 
mediastinum was markedly shifted to the right and tie ca tire left lung iras eampletelr rol 
lapsed There was marked inflammatory edema of the posterior mediastinum with a fair 
amount of pnrutent exudate surroun ling the esophagus 



CltL 2 Tl e ^ -it lent was * white mab aged 3o jesrs a limited to the fluffalo reueral 
Hospital in the morning with a hi«torv of occasional ejigatne Ai*trr v * {fcaoww da ?nl 
v,r ex} The previous night lo Jil e*penen<el nausea followed by eme«i« Slortly afterwar 
he had Sudden sharp pain in the lower part of the chest anl pain ra\ial r>R Wf* *®* 
scapulae On arrival xt the ho-pita» the patient was in shock and appeared cvaootic *d<J 
orthopoeic r 

A. roentgenogram of the chest taken on admission re' rated j ra ti'-allv coi»i let* co1 
lapse of the left luaj, b> a h) Iropneumothorax dull level reaching the eighth interspace 
posteriori! The l eait and me havtinnm were shifted to the «( hf There was t1#r ro*r»* 
submit w* •wmhvema of the neck an! Upper che«t The patient lied that Same evening 


the anterior 

«ive perforat u~ 

ulcer nieasored S S 1 v 


t)7 cw V second tvpical chronic ulcer oval ahaj ed mid wens- 
runted in the superior aspect of me first portion of the duo 
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The patient was treated syraptomat «Uj and the emphysema and pam leseene! 
The temperature gradually came down so that by the tenth daj it was normal She was 
d scharged on "Mas 00 1946 great lv jmpro\ ed 

Three of the four eases presented illustrate rather massive esophageal per 
forations into the pleura! cavity with resultant hydropneumothorax The 
fourth ease illustrates a perforation high in the esophagus in which the pleura 
was not involved The patient experienced a moderately severe mediastimtis 
fiom which she recovered 

We feel that the radiographic finding of hydropneumothoifix m a patient 
who experiences sudden onset of chest and/oi abdominal pain accompanied 
bj shod and collapse is diagnostic of a perforation of the upper gastro 
intestinal tract either lowei esophagus or stomach into the mediastinum and 
pleural eavity Spontaneous pneumothorax should be readily differentiated 
radiographically from pneumothorax occurring secondary to esophageal per 
foration by the absence of an associated pleural effusion The lung following 
a spontaneous collapse usually re expands without a complicating effusion 
however if fluid forms it is not until some time after the initial collapse In 
cases of esophageal perforation on the other hand the collapse and formation 
of fluid occur simultaneously 

In reviewing the literature on this subject it was found that when a plain 
x ray view of the chest was taken showing a hydropneuinothotax it was 
rarely regarded per se as being a diagnostic criterion of esophageal perfora 
Won but was thought of primarily as confirming the clinical finding of a pul 
monary collapse Manv of the cases reported (described later in this paper) 
showed radiographic evidence of sudden onset of h) dropneumothorax however 
the diagnosis of esophageal perforation was not made until sometime later or 
until after death In other instances the chest roentgenogram was used as an 
adjunct for determining the amount of soft tissue swelling and emphysema 
thereby following tbc progress of the condition Fliason and W city concluded 
from their study of the subject that spontaneous rupture of the esophagus is 
much more common than appreciated and that m most instances the diag 
nosix is not made until the patient comes to nutopsj This is probably due in 
part to the varied symptomatology which esophageal perforation presents 
suggesting coronary occlusion pulmonnrv embolism dissecting aortic aneu 
rjsm spontaneous pneumothorax acute pancreatitis astnc perforation or 
mesenteric thrombosis and furthermore to the fact th it it is not thought of 
in the differential di ignosis when the patient is first seen One of their cases 
was definitely diagn sed radiographically leforc death bj the presence of air 
n the mediastinum 

Friedenwald and 'Morrison reported three cases of perforation through 
esophageal carcinomas secondary to instrumentation One of their patients 
showed a hv dropneumothorax radiographically They stated that the rapid 
development of a hv dropneumothorax is a ‘ suggestive sign’ of esophageal 
perforation Sinead emphasized the mediastinal w idcnmg and emphysema as 
being indicative of a perforation of the esophagus Colhs Humphreys and 

on t likewase believed that the most valuable diagnostic signs of esophageal 
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br 0 wn stomach content and fibrinous exudate in the mediastinal soft structure) parties 
latlf surrounding the perforated lesion The mediastinal parietal pleur a of the left chert 
overlying the site of perforation showed aery distinct peptic digestion in an area »ea*i.r 
mg 3 5 by about 25 em with broad communication between the mediastinum and the loft 
pleural cavitv There was a marked left pueumohidrothorax with between j/POand *Pf« 
ce of fluid and atomach content in the left pleural canty, including several particle) of 
parftaHy digested food 

Case 3 — The patient, a 47 jear old woman, was admitted to the Buffalo General llomital 
a few boars after eaophngeaf dilatation with complaints of pain in the left lower part of 
the chcSt and epigastric diatre«s She had complained of dysphagia for approximately 
one year and esopfisgoseopy had revealed a mil 1 cardiospasm 

A chest roentgenogram at the bedside revealed marked di«pl3Cement of the mediartl 
nar Structures toward the right, and a left hydropneumotborM 

The patient had • septic course, and fluid aspirated from the left aide of the chest 
shortly after admission resembled ingested liquids Itepeated chest taps subsequently 
revealed thick, foul, pale yellow exudate The patient continued a steadily downlifl 
course and died nineteen days after admewon 

Sena! roentgenograms of the chest showed no appreciable change in the appearance 
of (he ieft hydropneumothorax Permission for autopsi was not obtained 


Case 4 — -Tie patient was a <11 nv o[ I «<jram who was admitbd to lie Brook * Me 
ytucvit Hospital Vay 12, 1HC, ntlh the complaints of eli-t pain d,ftcuJt» in breathing a» 
•wallowing, anl pain in the abdomen Temperature on admission was VC*' v w “' 
pulse 130, an! respiration 35) 

The patient lul been esopb3go«cope t tl e prei 10U1 djJ for unexphii c t difficulty ■ 
swallowing ‘•be was extremely on'ooperfitire during the prwelure which w is carrie>i <»< 
with diffi ulty under local anesthesia 

Physical examination at tm» of adnu-sion resealel rather Mirknl «ub.utaneO“s 
. .(bu involvin'' the neck ' roentgenogram of the ihe«t shone! diffuse widening 
o? P the mediastinum, " appnrvn'-Mf «*# ^ from a diffuse me Imsnn . cl The £»!««£ 
fieti revealed a linear area of fibrosm jus, above the left d la ,hr 8 gm o.herwxe nothing 
unusual- 



CULVER \\D CMKh PFRlORVTIONs OF O VSTROINTF-STlNAL TRVCT 465 

until gastric contents were subsequentl} lenioved from the right pleural ca\ 
ity The patient died within fort} eight hours fioin the time of the accident 
Several of the authors cited have given contrast media bj mouth m ordei 
to visualize the communication between the esophagus and pleural cavity 
Smead agreed that it is an impractical and hazardous procedure Mori stated 
that the demonstration of the perforation by oral barium is undesirable in the 
active stage because of the condition of the patient He behev ed it to be mdi 
cated, however, if the patients have withstood the perforation for sev eral dajs 
He qualified this statement bj saying, “if caie is taken to give only small 
portions of barium, then the patient can certaml} not be haimed, but the 
experiment may clear up many a pathologic relationship and give indications 
for further therap} ” In two of Wagner’s patients, contrast media was 
given and m each it was seen under the fluoroscope to pass into the nmn stem 
bronchus Berger (quoted by AVagner) reported a case of death by asphyxia 
shortly after the administration of barium by mouth 

In the patients who withstand the perforation, the upper or cervical portion 
of the esophagus is usually the seat of the perforation, and the pleural cavit} is 
not secondarilj involved It is in these patients that barium mav be given bj 
mouth to substantiate the diagnosis Where there is marked pleural involve 
ment, indicative of a perforation lower in the esophagus with a free communi 
cation between the esophagus and pleural cant} it is undesirable for obvious 
reasons to give contrast media by mouth We behev e that the scout chest x raj 
view offers one of the best criteria for a diagnosis in these cases and that the 
administration of contrast media would be of academic interest only 
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perforation are the deep emphysema in the neck and physical findings indifat 
me fluid or air in the chest These signs according to these authors together 
with the radiographic evidence of a mediastmitis m a patient who experiences 
a sudden Onset suggesting i perforated peptic ulcer coronary occlusion or 
spontnneous pneumothorax should confirm the diagnosis 

Ballm an 1 Saltz&tem reported a case of perforation into the pleura] canty 
which was thought at first to be a gastric perforation because of the abdominal 
and diaphragmatic rigidity and the respirators distress An abdominal 
laparotomy howe'er was negatne The patient subsequently died, and a 
large left hjdrothorax and a perforation of the esophagus into the left pleural 
easily secondary to an ulcer two inches abo'e the diaphragm were found at 
in tops' "No roentgenograms of the chest were taken Benson and Penberthv 
reported a ease of esophageal perforation secondary to an uleer in a child of 2 
'ears of age with ref o' en The patient had been esophagoseoped four hews 
pmioush A plain x ra\ \ jcvr of the chest showed a tension pneumothorai 
With pleural effusion These authors concluded that together with the knowl 
edge that the ulcer existed the finding of the h' dropneumothorax stronglr su? 
Rested esophageal perforation 

In the case reported bj W allficld the perforation was not suspected despite 
the radiographic finding of a h' dropneumothorax until after reast and 3 aciIIns 
acidophilus were recovered from the pleural fluid Subsequent fluoroscopic 
examination during the ingestion of iodized popp\ seed oil showed a commum 
cation of the lower esophagus 'nth the right pleural cant' The patient pre 
sented a vague histon of having swallowed a chicken bone three weeks prior 
death (the da' of onset of symptoms) fJott concluded from four cases he 
observed that a sudden onset of pain in the lower part of the chest coming on 
during 'Omitmg and associated with hematemesis subcutaneous emphysema of 
the neck respiratory distress and prostration are pathognomonic of esophageal 
rupture One of his patients was x raved and showed a h' dropneumothorax 
All four showed In dropneumothorax at autops' 

BaiimeneilJe in his exceUenf article on pleural manifestations in esophagi 
perforations stressed pleuropulmonars manifestations as being in important 
diagnostic sign of esophageal perforation in patients who present a histor> ot 
swallowing a foreign lody or caustic fluid In the majority of cases studieJ 
bv this author the pleura became m'f l'ed and it is the pleural complications 
in particular that suggest perforation of the esophagus In fioszak s ease the 
diagnosis was not made until after gastric contents were removed fv®P' the 
left pleural cavity V subsequent chest roentgenogram confirmed the presence 
of a left hvdropneumothorix 

did rick and Anspach reporte! an interesting case of esophageal perfora 
tion in a 6 month old child as a result of « blow to the upper abdomen from 
a fall \ rav new of the chest taken eight hours after the accident showed a 
right pneumothorax The second view of the chest taken the second day 
revealed a massive right pleural effusion Despite this radiognphic evidence 
7s full significance was not realize 1 and the perf ntion was not suspected 
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move about md a beginning volvulus in women has a g reate i possibility o£ 
spontaneous reduction Of the patients in Peterson s vtudv 86 per cent were 
men at Fllevnal 6l per cent were men 


FTIOLOGY 

Conditions Predisposing to l oliulus of the Sigmoid 

1 A long and freely movable sigmoid colon An increase in length of the 
sigmoid colon mag be caused ha chrome constipation volvulus attacks of a 
passing nature spontaneously repaired 01 kmk toision A diet high m vege 
tables and lesidue such as is common in eastcin European countries and in 
countries on wur rations is a contributing cause of volvulus of the sigmoid 

2 V long and frcelv movable mcsosigmoid 

3 A sigmoid loop whose limbs lie close together This condition is present 
m a mcsostgmoid with a small fixation angle to the posterior abdominal wall 
and is also caused bv shrinking mesosigmoiditis which is probably the result 
of previous attacks of volvulus constipation or possibly diverticulitis In the 
Ullevoal stiidv sixteen of the eighteen patients operated upon or examined 
post mortem had shanking mesosigmoiditis 

The location of the sigmoid colon varies with the amount and weight of 
contents and the position of the both The most moderate form of volvulus 
of the sigmoid is a clockwise torsion of 180 degrees described by Wilms as 
physiologic volvulus This is not usualU accompanied by intestinal symptoms 
and x rav examination shows that it ttsuallv lepatrs itself spontaneously without 
an\ sign of obstruction of the bowel or disturbance of circulation In 180 
degree counter* lock wise torsion of the sigmoid the proximal sigmoid loop may 
tc squeezed letween the distal scybala filled sigmoid loop and the posterior 
abdominal w ill causing obstruction and n circuhtorv disturbance in the sigmoid 
flexure 

pvtiiocenESIs 

Wilms believed tint volvulus which causes symptoms develops from the 
swnptom free ISO degree phvsiologie volvulus in most cases The lectal loop 
N\h«h \ws uirnd the colonic loop mav be gi ad dally filled with gas and stool 
bccaiiM, of retention The heavv rectal loop then changes its position and falls 
«« front of the emj tier colonic loop poxsiblv as a result of a movement of the 
hud\ to the right Thns torsion of *160 decrees is accomplished 

The mtensitv of the occlusion and strangulation increases with the increased 
degree of torsion but it is chiefly as a result of tension and limitation of the 
torsion site that complete occlusion and strangulation occur Volvulus of more 


VOLVULUS OP TJIE SIGMOID COLON AND ITS TREATMENT 

CiiRisTUN Brol^.hkd, ill),* O^lo Norway 

(Front Surgtrol Department III, the VltnOAl HorpUal) 

MUNITION 

speaking the term r oh ulna means a torsion of the bowel on 
^ J ^ s mesenterr which cause svmpfoms, whether the symptoms are caused bt 
narrowing of the bowel, strangulation of the blood \ cssrls, or both (Laurel!! 
T&« do/unfion includes not onI\ \ oh ulus with an acute course but subacute 
and chrome cases as well 


OCCURRENCE 

According to statistical studios, volvulus of the intestinal tract accounts 
for 30 to SO per cent of the intestinal obstructions in the eastern European 
countries (Finland, Russia, the Baltic States and others; In western Faro- 
pean countries and the United States \ oh ulus mikes up about 10 per cent ot 
the total intestinal ohsti uctwns 

The presence of a movable mesentery to give the bowel mobility is a pre 
requisite for volvulus Therefore, rolrulus « localized in the stomach, smalt 
bowel cecum transverse or sigmoid colon, but not in the retroperitoneal parts 
of the bowel 

LOCALIZATION 

Tn large statistics, volvulus of the small bowel usually makes up 25 to 3 j 
per cent of the entire number of volvulus cases In his study Of 222 catei 
the Finnish surgeon Lennart Peterson found that yolvulus of the small bowel 
made up 24 per cent 

Volvulus of the large bond w the most common In most cases the Site 
of the lesion is in the sigmoid colon 

The II! leva at studv of volvulm of the sigmoid winch includes cases from 
Department II and Department III shows a marked increase in the number of 
patients treated during the war rears that is 85 of the patients were treated 
after September, 1939 

WE AND 1EX DLSTHtDl TIO\ 


Volvulus of the sigmoid is seen rare!) in individuals under 30 sears of 
Among the ninety-one cases mentioned in Table I under the Ullev aat 
heading, there were only four patients under 40 years of age while fiftv seven 
were over 22 years, Volvulus occurs more often in men than in women because 
the female pelvis is wndor and the abdominal wall particularly after pregnan 
ciea is more relaxed Therefore, the loops of the fxiwel have more room to 
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than 360 degrees is comparatuelj rare because a torsion of 360 devices causes 
so marked a distension oi the flexure that it limits itself and further twisting 
becomes impossible 

Seienteen of the Ullevaal patients operated upon or examined post mortem 
showed the degrees of torsion listed m Table II * 


Table II 



Hugo Laurells assistant Karl E Groth has demonstrated a condition 
characteristic of a soli ulus which produces sjmptoms particularlj when there 
is a moderate twisting of the mesenten that is v oh ulus of approximate!} 
180 degrees 

Groth showed that everj torsion of the sigmoid and its mesenteric axis \s 
combined with an axial torsion of the bowel itself because the end of the sigmoid 
is more or less fixed to the posterior peritoneal wall This axnl torsion is twice 
os great as the torsion of the mesentery The axial torsion is thus 360 degrees 
in a 180 degree \ oh ulus To what extent the axial torsion causes stenosis 
depends on whether it is cvcnlj distributed throughout the entire sigmoid 
flexure or is limited to one or more short lengths of the loop A stenosis of the 
tj pe designated bi I aurell as torsion stenosis occurs where the torsion is con 
centrated at the points of attachment of the loop particularlj where part or 
all of the toision is localized at one side of the loop s vertex This takes place 
when the twisted loop w distended with gas Axial torsion then is forced along 
until it comes to a fixed part of the bowel A kink torsion nnj occur if there 
is unequal filling of the sigmoid flexuie 

The twisting ot the axis of the mesenten and the axial torsion about the 
axis of the bowel which are chiracteristic of \ol\iilus cause a mechanical ileus 
m most cases In those cases m which the torsion is moderate a simple obstruc 
tion results The most important pathologic changes are then caused bj d)S 
tention of the bowel and obstruction The ineieised pemtilsis seen in these 
patients forces air and fluid into the twisted sigmoid loop because the site of 
the torsion nets as a valve which allows air to enter but not to escape This 
explains the rapidlj developing meteonsm in the sigmoid loop Occasional! j 
the bowel contents Bm be forced into the efferent loop so that diarrhea mav 
occur m spite of the other sv mptoms of occlusion 

When volvulus causes a simple obstruction the bowel wall remains ade 
vpiateVv nourished for the first few davs This is a result of the fact tint the 
sigmoid colon is the part of the intestiml tract that tolerates the highest pres 
Mire before blood circulation in the w ill stops and therefore is most resistant 
to the increasing intestinal pressure Investigators seek the cause of this cow 
dition in the different courses of the vessels in the muscular wall m the 
uiffemit parts of the intestinal tract 
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At operation during the earh stages the serosa of the sigmoid is found to 
be smooth and glistening and the mucou* membrane does not show evidence 
of any ulceration In the later stages these cases also show damaged mncom 
membrane with ulceration and perforation as a result of the torsion and 
disturbed circulation 

The situation is more senous in the cases in which the x olvulus produces 
a strangulation ileus As the strangulation increases the xcins are increasiaglv 
closed off, and xenons stasis occurs The changes found to the bowel are in 
direct proportion to the degree of disturbance in the circulation Sooner or 
later, depending on the degree of the torsion, thrombosis of the mesentery sets 
m and spreads The strangulated loop becomes gangrenous oapillarr or larger 
perforations occur, and peritonitis develops l sual!) three or four d.ivs elapse 
before the infarction of the bowel wall becomes so marked that peritonitis 
develops, but m the most marked strangulations in which the arteries are 
occluded a much more rapid dei elopmcnt of the pathologic changes mm 1* 
seen It is important to I ear in mind the changes which take place at the site 
of torsion In xolxulus with simple obstruction these are more marked at the 
site of torsion than are the changes seen in the remainder of the sigmoid loop 

After the detorsion of the sigmoid colon perforation at the site of the tor 
sion may occur and have a fatal outcome Increased peristalsis meteonsm 
and accumulation of thud soon appear m the prestenotic loop of the colon 
Distention is most marked where there is a ‘closed loop ” that is in instances 
in which the ileocecal sphincter functions Exudation in the peritoneal cawV. 
is common in x olvulus of the sigmoid flexure In the Ullevaal study this was 
found at x ra' examination in two thirds of the cases The exudate is jdlovr 
and serous w cases of obturation 1‘erilonitic ejiid ate with a fecal odor is & 
sign of graxe changes in the sigmoid loop In \ olvulus of the sigmoid with a 
functioning ileocecal salve the small bowel continues to hive normal function 
for some time and the fluid and dertroMc losses are therefore moderate In 
more serious forms of xolxulus there is fluid and eloetrohtc loss resulting from 
formation of ascites hemorrhage and x omit mg 

TIFF DISUSE IJISTORx 

The disease history m volvulus of the sigmoid im several characteristic 
svmptoms which may he explained on the lasis of pathologic changes The 
first, and most important point is the change from normal bowel evacuation 
usualls a long continued or periodic constipation The stools max be bloods 
or, at times, foul smelling V report of passing attacks of acute abdominal 
pain IS common After scxiral milder attacks the patient suddenlx has a 
severe acute attack which makes hospitalization necessarv 

\ -volvulus attack that brings the patient into a hmpital max show great 
variation m its initial symptoms Some patients report that for several weeks 
nrevioas to the attack they have noticed a marker] decrease in passage of Stool 
snd flatus Simultaneous with increasing gaseous distention of the abdomen 
In other cases the patient max notice a marked sudden stoppage of stool and 
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flatus, but aside from, a noticeable desire for evacuation which he cannot satisfy , 
one or more dajs maj pass before he lias severe symptoms from the sigmoid 
roll ulus, mainlj pain, which brings him to the phjsician 

There are also patients who report milder cramping pain often localized 
around the umbilicus and accompanied bj rumbling m the abdomen and some 
times liquid stools The intensity of the pain increases npidlv after the 
onset as a rule 


FIc 3 — Characteristic contours of th« rectum In torsion stenosis 

The number of dajs flora the onset of the sjmptoms to the admission into 
the hospital was quite variable in the Ullevaal stud) In most cases the patients 
reported having hid sjmptoms from twelve to seventh two hours, but in a few 
eases tlie duration of the svmptoms was as long as ten dajs or more A few 
patients reported that thev had not noticed anj cessation in the passage of 
flatus or stool 

As a whole the patients with volvulus of the sigmoid on admission, to the 
hospital appeared less affected than patients with ileus from other causes 
Among the 91 patients admitted to Ullevaal a total of 168 times, there were 
onlv 21 admissions in which the general condition of the patient was poor 
However, patients with acute marked strangulation maj present a picture of 
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At operation during tlie earl} stages the serosa of the sigmoid is found to 
be smooth and glistening and the mucous membrane does not show evidence 
of any ulceration In the later stages these eases also show damaged mucous 
membrane with ulceration and perforation as a result of the torsion and 
disturbed circulation 

The situation is moie scnous m the cases in which the volvulus produces 
a strangulation ileus As the strangulation increases the veins are increasing!' 
dosed off and venous stasis occurs The changes found in the bowel are m 
direct proportion to the degree of disturbance in the circulation Sooner or 
later, depending on the degree of the torsion thrombosis of the mesentery s ts 
in and spreads The strangulated loop becomes gangrenous capillar} or larger 
perforations occur and peritonitis develops Usually three or four davs elapse 
before the infarction of the bowel wall becomes so marked that peritonitis 
develops but in the most marked strangulations in which the arteries arc 
occluded a much more rapid <lei chpmcnt of the pathologic changes mav be 
seen It is important to liear in mind the changes which take place at the site 
of torsion In volvulus with simple obstruction these are more marked at the 
site of torsion than are the changes seen in the remainder of the sigmoid loop 

After the dctorsion of the sigmoid colon perforation at the site of the tor 
sion may occur and have a fatal outcome Increased peristalsis meteonsni 
and accumulation of fluid soon appear m the prestcnotic loop of tl e colon 
Distention is most marked where there is a closed loop that is in instances 
in which the ileocecal sphincter functions Exudation in the peritoneal cant' 
is common in volvulus of the sigmoid flexure In the Ullevaal stud} this was 
found at x rav examination in two thirds of the cases The exudate is jeHoxv 
and serous m eases of obturation Peritonittc exudate with a fecal odor is a 
sign of grave changes in the sigmoid loop In volvulus of the sigmoid with a 
functioning ileocecal valve the small bowel continues to have normal function 
for some time and the fluid and electrol}tc losses arc therefore moderate n 
more serious forms of volvulus there is fluid and clcctrolvte loss resulting from 
formation of ascites hemorrhage and vomiting 

THE UISFVSE IIISTOKV 

The disease histor} m volvulus of the sigmoid has several characteristic 
s}mptoms which maj be explained on the basis of pathologic changes The 
first and most important point is the change from normal bowel evacuation 
usuallv a long continued or periodic constipation The stools mav le blood' 
or, at times foul smelling V report of passing attacks of acute abdominal 
pain is common After several milder iltieks the patient sudden!' has a 
severe acute attack which makes hospitalization neicssarj 

A roll ulus attack that brings the patient into a hosj ital mav show great 
variation in its initial symptoms Some patients report that for several weeks 
previous to the attack thev have noticed a marked decrease m passage of stool 
and flatus simultaneous with increasing gaseous distention of the abdomen 
Tn other cases the patieDt mav notice a marked sudden stoppage of stool and 
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7 Thickened but smooth malls in the sigmoid flexmc 

8 Domes of the diaphragm high and almost rigid 

9 Fluid in the peritoneal cavity This occurred with progressive 
compromise of the circulation of the torsioned sigmoid 

10 Signs of peritonitis in strangulation with gangrene as suggested 
in the presence of fluid lietween the distended intestinal coils 

11 Barium enema demonstrating a charaetenstic outline of the prox 
imal part of the rectum a bird s bill shape vv ith spiral narrowing 
The sharplv cut oft margin is is observed in cancer is never seen 
in volvulus 

In atypical cases the dia noxis is difficult and the examiner miy make 
mistakes An x rav check on the eftect of treatment is of the greatest aid 

fRFAlMUNT 

The treatment may be eithei nono]»erative or operative There is a possi 
bility that spontaneous untwisting of the sigmoid exists when the torsion is less 
than 360 degrees In torsion of 360 degices or more the twisted loop is usuallv 
held fast between the anterior and posterior abdominal mall 

In the Ullevaal studv the volvulus condition mis repaired spontaneously 
m only three cases after the patient mas admitted to the hospital Many of 
the ease histories suggest that a spontaneous reposition of the volvulus is com 
mon However it is difficult to determine ml en the conditions for such lepau 
are present An oi dinar y enema may be followed b\ detorsion if the degree 
of torsion is moderate The effect is often uncertain and tem[ orary and it is 
difficult to be certain that the volvulus has 1 een completelv untwisted In the 
Ullevaal stud} detorsion occurred twice after an ordinary enema \ better 
aud more easilv controlled method is an attempt at leposition by means of a 
barium enema during fluoroseopv Nor^aard has describe 1 successful reposition 
bv this method It was not used routmelv at the Ullevaal but volvulus mas 
twice repairel during examination with a barium enema 

The chief obstacle to reduction of the torsione l ind distended sigmoid loop 
is that the loop usuallv fastens itself because of its size thus hindering the 
bowel s own attempt at untwisting It is reasonable to suppose that a spon 
taneous i eduction could take place if one emptied the bowel The axial torsion 
would not then be forced into a limited pait of the sigmoid but could be divided 
over a larger area thus allowing spontaneous detorsion to take pine A number 
of investigators hive described the immediate detorsion of the volvulus which 
t ikes place when i tube is inserted past the site of the torsion The prerequisite 
for cirrymg out such treatment consisting of inserting a tube or other hollow 
instrument past the site of torsion is that there is no danger of mjurv par 
tieululv of perforation at the site of torsion This latter method has been used 
in the treitment of volvulus of the si^moi 1 at T llevaal liospitil in most cases 
with good results a.x I shall relate later 

The simplest means of emptv ing the sigmoid flexure is to insert a tube per 
rectum past the stnrtiue This methol has some drawbacks It is necessary 
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deep shock in (he eouise of the first daj of the disease Three of the llleraal 
patients died dining the first daj of the attack Postmortem examination in 
these patients showed marked gangrene of the sigmoid loop 

The acute pam is chai ictenstic of toll ulus The pam is continuous m 
cheating a pull on the mesentery but it is interrupted b\ colicky pam which 
is the lesult of hj-pei peristalsis The pains arc diffuse without radiation bat 
thei hate a tendency to he most marked Hound the umbilicus 

Inspection of the abdomen shows balloonhhc distention localized chieflv to 
the epigastrium umbilical region and left hvpochondrium The outline of 
the loops mas often be seen It is notewortlu that in the large number of cases 
in the UUesaal studs only four patients vvue described as basing an abdomen 
svith a normal appearing contour In seven cases the abdomen was described 
as somewhat distended while in the remainder of the cases there was marked 
distention which thus is seen to be a fairlj constant symptom of volvulus of 
the sigmoid \uscultation of the abdomen is of great importance Fxcept ui 
enteritis fluid sounds (gurgle sounds) aie a constant finding in ileus Thev 
were found in almost all cases in the Ullevail study of volvulus of the sigmoid. 
Marked tenderness and muscular resistance are iare and are symptomatic of 
a boyvel lesion yvith peritonitis A omiting occuis as a reflex at the onset but 
later vomiting is rare and indicates complications Digital examination of the 
rectum show s a large empty aropulJi The sjte of the torsion is too high for 
palpation pei rectum hut occasionally a certain amount of resistance can ho 
felt Feyer occuis on li in corn] hratecl eases Laboratory examinations re 
quircd for the necessary support ne treatment are m order but such examwa 
tions do not offer am special help in divmosis 

\im F\iMi\vnos 

The \ ray examination yyhieli is of great importance in both diagnosis and 
treatment should be clone in a» eases m which there is s suspicion of volvulus. 
This yvas carried out routinely 1 ' the x raj department at Lllevaal 

X rays of icnte volvulus of the sigm id ieyeaf some of the following 
findings 

1 A moie or less mukcdlv distended sigmoid 

2 Fluid ley els in the sigmoid loop yyith little difference in leyeLs in 
erect position (This symptom yyas absent m one of sixty patients 
examined the last vears at lllevaal ) 

3 Moderate gaseous and fluid distention of the rem under of the colon 
(Absent in one of oui sixty cases ) 

4 BalloonliLe distention of the eeeiim raie and seen chiefly in peri 
tonitis (Such distennon was oh=er\ e 1 in one of our sixtj cases ) 

5 Gas m the small bowel rate and seen chiefly in peritonitis (It 
yyas found in nine of the sixty easts > 

6 Spiral patterns on the mueous membrane at the site of torsion 
This occurred only when the torsion was limited to a small segment 
of the bowel 
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is a strong argument against such warning Tint such warning cannot be 
entirely ignored should be an added incentive for caution to those using the 
method The method must not be used when the clinical examination lea\cs 
some doubt as to whether theie are serious circulatorj changes m the bowel 
either at the site of torsion or elsewhere 

In one case the bowel was perforated during insertion of the tube after 
proctoscopj A laparotomy was done but the patient a 71 jear old man died 
Three patients died m spite of treatment with proctoscopy and intubation of 
the obstructed sigmoid but not because of the treatment All three patients 
were in. poor condition, upon admission and died after a few dajs No signs 
of volvulus of the sigmoid or gangrene were found at the post mortem cx 
animation 

Proctoscopj and attempts at intubation weic unsuccessful nine times 
These patients were operated upon immediatelj afterw ird The pieiious treat 
ment had no untoward effeit in so far as could be determined In a \er; few 
patients the method was not used because clinical and x ray findings eontram 
dicatcd its use Two patients were in such poor condition it the time of ad 
mission that they died about one half hour after arrnal before inj treatment 
was begun 

This treatment should perhaps be credited with a fatality in one case m 
which there was no ; oh ulus The patient was in 80 v car old man who was 
treated with proctoscopj and intubation after the condition was diagnosed as 
ndYvuIiis of the sigmoid Vvhen tbc treatment failed to produce the desired 
effect and because of the onset of symptoms of peritoneal irritation laparotomj 
was performed the next dai The distal part of the sigmoid was found to be 
constricted bj a strangulating bind There was no perforation and no lohulus 
Dnision with closure of the distal segment of the sigmoid md exteriorization 
of t! c proximal pait was done The patient died of an mtrai ontoneol hemor 
rbnge the next da; 

A mortality of 4 in 136 treatments is to be consi lercd i sitisfactory result 
The drawback of the mcthol is tint it is not a definitive treatment The tend 
encj to recurrence is great and these patients ire in and out of the hospital 
min; times in the course of a few \cars Thirty one of the l Uesaal patients 
were idmrtted to the department two or more times for the disease Iloweier 
thoj ore older people man; of them iged who run a considenlle risk from 
vidieal operative treatment 


OPFJUTI;* THFVTMFNT 

In tlio e cists in which tnatmmt with j rovto-scoj ; md pissage of a tube 
p ouhl not lc done l e mst m rtoiw 1 mel dann c could not be ruled out or in 
which the treatment was not sucussful laparotomj was done The simplest 
mid according to our experience comet oreratne procedure is Japarotoim 
accompanied h; insertion of a tide jer rictuni md dt torsion In order to do 
Jins sa fd; there mast be no gangrene at the site of torsion nor an; other serious 
xrocl damige I leheic it is cornu t< insert a tul>c controlling its passage 
v placing a hind m the pcntoncil ciut; is soon as the abdomen is opened 
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to Use i fairly a oft tube to avoid the danger of perforation and a soft tube 
mij easilj curl back upon itself instead of passing the site of ore) us on fovauvc 
it would be only the merest chince that a tube could find its wav past the 
obstruction 

In the UUevaal stud} reduction b\ means of a tube was accomplished in 
five cases with good results Some patients have employed such treatment 
themselv es \ 64 v ear-old man reported that in tlie course of the last twenty 
} ears he had regularly usetl a tube 7 mm in diameter and 60 cm long as soon 
as he noticed am distention In this was he relieved both the distention and 
the pain at least once a week and sometimes dail> 

Experience has shown that it is much easier to guide the tube r^st the 
point of torsion if it is inserted through a proctoscope so that the fie! 1 mar be 
seen After the surgeon his liecn informed by the roentgenologist as to the 
degree of occlusion and the direction of the bowel lie mav insert the proctoscope 
as far as the site of torsion with the nd of careful inflation of the rectum 
The site is easily recognised bv the spiral folds seen there Proctoscopic ex 
am mat ion provides the examiner with an impression of the condition of the 
bowel the appcnrance of the mucous membrane an 1 the blood supp!} it the 
site of torsion Tn some eases the apl oarance of the mucous membrane nun 
be such that the examiner considers it risks to insei t the tube 

WTien the site of torsion has been located a lubricated rubber rectil tube 
60 cm long and about the thickness of a finger is guided up past the site cf 
obstruction Force mast not be used but the tule usualh slips into place 
without trouble In some rises the proctoscope has been inserted past the site 
of torsion before passing the tube but the method first described is considered 
the best There is very seldom doubt whether the treatment has succeeded 
because a forceful evacuation of flitui and t)iw stool is immediate and the 
patient feels instant relief The result mas be verified In x rav examination 
Usually the torsion of the si„moid is between l r > and 2i cm from the anus 
In the UUevaal stud} the proctoscope was inserted more than 30 cm before 
coming to the site of torsion m only six cases Vt Illegal where proctoscop' 
with the use of the tube has been the routine method of treatment for volvulus 
of the sigmoid for several tears the method was followed b\ an immediate 
satisfactory result in i total of 123 trials in the period from l93fi to IMG 
In judging the reduction of the volvulus bv this means as satisfactory 
there is one reservation necessary that although the method is effective m the 
treatment of the acute attack it has no effect on the marked tendency to recur 
rence This tendency was not infrequent among the patients referred to 
previously When the tube slipped out soon alter the reduction of the volvulus 
recurrence was noted within a few hours m si me patients Therefore it u 
necessary that the tube remain in place two or three divs after reduction 
tube should be sewn to the anal ring The i at lent shoul 1 be observed ven 
closely the first few davs after the treatment 

I have heard surgeons warn against the method which I have just discussed 
because of the danger of perforation and because one might fail to operate on 
patients with strangulation and gangrene I believe that the UUevaal studs 
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is a strong argument agiinst such naming Tint such w lining cannot he 
entirelj ignored should be an added incentive for t ration to those using the 
method The method must not be used when the clinical exaimn ition leaves 
some doubt as to whether there are serious circulatory changes m the bowel 
either at the site of torsion or elsewhere 

In one case the bowel was perforated during insertion of the tube after 
proctoseopj V laparotomy was done but the patient a 71 j ear old man died 
Three patients died in spite of treatment with proctoscopv and intubation of 
the obstructed sigmoid hut not because of the treatment All three patients 
were in poor condition upon admission and died after a few di\s No signs 
of -volvulus of the sigmoid or gangrene were found at the post mortem ex 
animation 

Proctoseopj and attempts at intubation were unsuccessful nine times 
These patients were operated upon lmniodiatclv afterward The previous treat 
ment had no untoward effect in so far as could be determined In a verv few 
patients the method was not used because cluneal and \ raj findings contrun 
dicated its use Two patients were m such 1 oor condition at the time of ad 
mission that tliej died about one half hour after arrival before anj treatment 
was begun 

This treatment should perhaps be credited with a fatalitj in one case in 
which there was no volvulus The patient was an 80 3 car old man who was 
treated with proctoseopj and intubation after the condition was diagnosed as 
volvulus of the sigmoid When the treatment failed to produce the desired 
effect and because of the onset of symptoms of peritoneal irritation laparotomv 
was performed the next day The distal part of the sigmoid was found to be 
constricted by a strangulating band There was no perforation and no volvulus 
Division with closure of the distal segment of the sigmoid and exteriorization 
of the proximal part was done The patient died of an intnj cntoneal hemor 
rhage the next day 

1 mortalitj of 4 in 136 treatments is to be considered a satisfactory result 
The drawback of the method is that it is not a definitive treatment The tend 
encj to recurrence is great and these patients are m and out of the hospital 
many times m the course of a few jean, Thirtj one of the Ullevaal patients 
were admitted to the department two or more times for the disease However 
they are oldei people many of them aged who run a considerable risk from 
radical operative treatment 


OPTRA TIVT TKFVTMENT 

In those casts in whicl treatment with proctoseopj and passage of a tube 
could not be done lecause senous lowel damage could not be ruled out or in 
which the treatment was not successful laparotomj was done The simplest 
and according to our experience correct operative procedure is laparotomv 
accompanied bj insertion of a tube per rectum and detorsion In order to do 
this safely there must be no gangrene at the site of torsion nor any other serious 
bowel damage I believe it is correct to insert a tube controlling its passage 
y a bawd an the peritoneal cavity as soon as the abdomen is opened 
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ind to delay the rjskv rcjiosition of the distended sigmoid flexure until the 
flatus and llttul have been Mnovcd If there is gangrene the loop should he 
lifted out of the peutone-j] eout, and pnnetiiml In the nw m wJich there 
is gangrene of the Mzmoid loop bowel lcsectjon should he done 

Because the site of torsion is so distil m (fie sigmoid flexure a Uiknliex 
exteriorization it see t ion tannot lie tmploved in most instances because there 
is some risk of producing too rmieh pull on the efferent loop of the sigmoid 
euhjn which nnv eause gan„um and inntonitis The operative treatment 
should be tuned out in siuh a m limit that after i erection of the gangrenous 
part of the sigmoid the dist d stump is invested and buried T1 tn the proximal 
jiart is liioiight out as a tolostomv opening \n anastomosis fefwten the 
proximal nid distil pirts of the sigmoid mav he midt at a liter laparotomv 

Eighteen pnticnts were operitrd upon dining tlic ipnti sti„e in the l llevaal 
studv Ttn ] iticnts were tieited with laparotomv and detorsion One of the 
litter died is the nsult of pciilomtis which devtlojid from i distention per 
fontion of the cecum One patient hid a primarv resection of the eolon with 
a satisfietoiv lesult One pitient hid i xignioidostomv with a sitisfaetorv 
result One patient wts treitcd with cecostomv lftei n wrong diagnosis of 
taneer of the sigmoid was midr This patient did not have x rav examination 
with a birium cncmi because the roontRcnolomst thought the risk vv» too 
great The patient died 

Sigmoidostomv mil cecostomv hive no place in t lie treatment of volvofe’ 
of the sigmoid Eescction of the sigmoid colon with cMermrition bv the methol 
of Mikulicz wns done m five casp*, One of these patients was referred to Mo"t 
In this else pcrfontinn oecuned nftu inseition of the tube In two eases 
pneumoperitoneum ind piiitonitis u suiting from j m / oration of gangrenous 
bowel loop were found at opentioti The fourth patient an 87 vear old nun 
wis found to hive i rompletelv ffuigieuons sigmoid llextiic \JI these patients 
died The fifth pitient elul not die is the result of the exteriorization resection 
but in mnnwhon mtb the eh sun of the sigmoid fistula 


m si i is or cosM'Kv vtivi vso oivRvnvr rmjiotion 
The collette <1 icsults of the tre itment ot unto volvulus of the 
the siugicil ileputmcnts of l llcvi d liosj ital g 
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nKll*SCl«U» \OIUHs OI sKIMOIP 111 

The mortality rite for the 1GS treatments is thus 7 7 pci cent TJic mor 
talitv rate for the 91 pitients tmtul is 14 2 per cent This is a satisfnetor} 
rate considering the circumstance tint most of the p itients note old man} 
exhibiting the mental deterioration accompanying srtnhts Morcosci the phvs 
leal condition of nmn of tin pntunts u is poor 

tram mam dimes tn which operative tuitmmt is used ivlusiulv the 
mortal it \ rate is reported to lx as high as 50 to 60 ptr cent Radical removal 
of the sigmoid which his undergone repeated torsions mu he earned out with 
small fatal risk during the svroptom fiec mtirv il \t Ullev ml Stirgieil I)i 
pariment III the method used vv vs lesccttou of the cnl irged sigmoid loop m 
several stages (1) cecostomv (2) estcnoi u ition us ction h\ the ‘Mikulicz 


method (3) closure of the si,moidostomv (4) tlosuic of the cicostomv In 
the ten 5 ear puiod from 1936 to 1946 this pioc dure w is cattv-d out seven 
times The results were sitisfaeton in all cjses This four stage operation 
wall in most cases keep flic \ ltient in the hospital toi time to foiu months 
During rov stav at tie Minnesota Lmvcrsitv Hospitals from Januarj to 
’Maj 1947 I had the opportumtv to sec two cases of volvulus ot the sigmoid 
reduced with 1 ructoscopv and intubation In two patients AN angensteen per 
formed a primary resection of the sigmoid about fourteen dais after the acute 
volvulus had been reduced Both patients were disehaiged from the hospital 
in goo l condition about one week after the operation In treating patients with 
repeated attacks of volvulus in the fiee p nod of the disease a closed resection 
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of the sigmoid combined with intestinal suction through a nasal tube the first 
day after the operation, as performed m Wangensteen’s clinic, seems to be a 
better method than the four stage operation used in Ulle\ aal 


SUMMARY 

A 10 jear study is discussed of volvulus of the sigmoid from the surgical 
departments at the Ullcvaal Hospital, Oslo The stud} includes 91 patients 
admitted to the hospital 168 times The experience from this material demon 
st rates that in most cases of \ ol\ ulus of the smmoid there is a torsion of the 
sigmoid with obstruction of the lumen, but no strangulation and no scrioni 
circulator} disturbances in the sigmoid 

In those cases in which the clinical examination did not give evidence of sen 
ous circulator} disturbances in the sigmoid treatment consisting of proctoscopy 
and intubation with a rectal tube 60 cm long and 6 to 10 mm in diameter 
was used This treatment was used 123 times without complications Three 
patients (in poor condition on admission) died m spite of apparently success u 
treatment, and one patient died after instrumental perforation In nine cases 
attempts at intubation by proctoscopy were unsuccessful, but did no ' ia ™ 
the patients These patients had to be operated upon immcdmtch aiteiwaru. 
Eighteen patients were operated upon during the acute stage in the U 
study The operation in the acute stage must be conservative if possible 
The 91 patients in the stud> were admitted to the hospital 168 timcs 
mortality for the 168 treatments was 7 7 The mortaht} for the 91 P 
was 142 
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ACUTfc DIVFKTICUDITIS OF THE Cl- CUM 
Study oi IvinftyNine Surgicai Oasis 
Leo Anderson, M D, BociitsxtR, JIinv 

(from the D luion of Surgery 3layo Cl in c) 

D I\ ERTICUI V of the cecum arc usuall} considered rare Ochsner iml 
Bargen reviewed 151 cases of uncomplicated diverticulosis of the colon 
and found that m about 2 per cent of the cases the diverticula occurred in the 
right half of the colon When diverticula or outpouclnngs occur m the m 
test me without inflammation the term di\ erticulosis is applied while if inflnm 
motion with or without obstruction occurs the term diverticulitis is used 
The incidence of diverticula of the colon m the general population is difll 
cult to evaluate In 31 838 loentgcm logic examinations of the colon done 
at the Majo Clinic it was found that 57 per cent of the patients examined 
had colonic diverticula Howeser in 6 9 per cent of cases in which necropsy 
was performed during one 3 ear at the clinic diverticula of the large bowel 
were observed 

The incidence of diverticulitis is also difficult to evaluate Ochsner and 
Bargen stated that about 14 per cent of diverticula become inflamed In about 
15 per cent of cases of div erticulitis operation is performed 

Although diverticula may be found m any portion of the large bowel be 
tween the ileocecal valve and the rectum the sigmoid is the most common site 
The reason for this fact is not entirelj clear but the distribution of diverticula 
may be due to the difference in the consistency of the fecal column In the 
right portion of the colon it is liquid but in the left portion its formed solid 
nature makes it possible for feealiths to exert pressure on the potential hernial 
areas At these points blood vessels pierce the muscular coat of the intestinal 
wall and thus leave weakened Sites where the mucosa by protruding through 
may form so called false diverticula 

In manj discussions of diverticulitis a clear distinction between acute and 
chronic diverticulitis is not made For our purposes we shall consider that 
cases in which there were symptoms of sufficient seventy to cause operation 
to be pei forn ed coupled with the finding of enough pathologic changes m a 
cecal diverticulum to explain those symptoms are cases of acute diverticulitis 
of the cecum 

We were unable to find any articles giving a complete review of the lit era 
ture on acute diverticulitis of the cecum In 1937 Bennett Jones* reported 
twenty cases from the Enghsh literature Five 3 ears later Busch and Fried 
fe\d* reviewed a total of twenty seven cases while adding a ease of their own 
In 1943 Baker and Carhle* summarized thuty seven cases and added two from 
their o wn experience 
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W e were able to find in the literature reports of ninety-one eases of acute 
diverticulitis of the cecum. Of some 700 cases of surgical diverticulitis of tie 
colon at the Mayo Clinic, only nine seemed to he relatively acute surgical 
problems involving the cecum only 


RETORT or C»SES FROM 3M10 QJMC 

Cist I. The patient was a girl, 16 years of age Tne din before coming to tie 
clinic she had complained of generalized abdominal cramps, vomiting, and fever On ex 
animation she seemed to have a fullness m the right iliac fossa Five day 3 after admission 
to the hospital, as it was felt that the ab«cc«s was localized, it was surgically drained. Tie 
nppendir was not removed Two split Tubber tubes were inserted for drainage The p» 
tient was dismissed from the hospital in twenty four day*, at which time drainage per 
sisted Three months later the appendix was removed and a large opening in the recoin, 
which seemed to connect with the fistula, was closed The patient was dismissed from the 
hospital in fifteen days The fistula persisted for one and one half years and then dosed 
spontaneously Twenty years after the original visit the patient returned to the dime 
complaining of a tender scar, especially so in the past two months During this tune ibe 
complained of pain and swelling m the region of the scar, which she could partially relieve 
I'V pressure over the swelling Operation was advised and at exploration an inflamed 
dnertieulum of the cecum, containing a large fecahth, was found, extending up to the 
undersurface of the anterior abdominal wall It was possible to free the adhesions about 
the neck of the direrttculum and lnvagmate the entire sac into the lumen of the ceeom 
The ba*e was closed with two rows of suture* The incision healed without incident and 
the patient was dismissed from the hospital on the twelfth postoperative dav Phe r * 
turned to the clinic fourteen years utter this last operation, or thirty foot years after the 
first operation, with no complaints relative to the gastrointestinal tract 


Case 2 — The patient was n woman, 30 years of age For eight years before eoraing 
to the clinic, she had been haviug intermittent attacks of pain in the right lower quadrant 
of the abdomen The«e attacks had become more frequent in the past year, the last one 
starting forty eight hours before admission Constipation and flatulence were alwars asso- 
ciated with the attacks On examination there was observed a tender movable mass about 
7 cm in diameter in the lower nght quadrant of the abdomen, which seemed to be coo 
tiguous to the right adnexa At operation, the right ovary and tube were found to M 
involved in a ma*s which was attached to an inflamed diverticulum of the cecum T * 
diverticulum was about 1V4 inches (3 8 cm ) in length an I was situated about lb »“ rte * 
(3 8 cm ) from the base of the appendix Right salpingo oophorectomy, appendectomy, an 
diverticuleetomy were performed, the entire mass being removed together The opening 
into the recum was closed with linen sutures The patient was dismissed from the hospitl 
on the seventeenth postoperative dav She returned to the clime eight months later At 
this time she felt well 


Case 3 — The patient was a woman 2-1 yeara of age Eight years previous to admi* 
sion to the clinic, she had had an attack of pain in the right lower quadrant and the 
appendix had been removed In the intervening eight years ahe had suffered from a et»h 
bing pain in the region of the wound and «orene«s there from time to time Six wefka 
before admission well marked persistent lencorrhea, associated with daily morning d'»t 
rhea had developed On examination there were considerable thickening and tenderness 
of the ascending colon The patient was not inclined to undergo further examination •<"* 
left the clinic 

Eight months later she returned, having been ill for four days Temperature was 
sliehtlv elevated and the abdominal wall over the right iliac fo*ea was exquisitely tender 
The tenderness was percept !ble by both rectal and vaginal examination and a email maef 
was palpable near the cecum She stated that ‘pus- had been draining from the rectum 
" the previons few dais Because of the relatively aente nature of the cas« 


•, operation 


wpkrson \cutf nnmTicutrris of cfcum 


481 


was performed immediateli The uterus was found to l<e retroverted hut the tube* un<l 
ot a nes seemed normal There was an inflamed diverticulum, measuring 2 b> 4 cm , near 
the ba*e of the old append leal «car, around which there were many adhesions It was 
freed and inserted into the eecum and the base was closed with two rows of chromic eat 
gut The incision was elo«ed without drainage and the patient was dismissed from the 
hospital in two week* She was seen at the ctinte fix rears later complaining of asthmatic 
bronchitis There was no reference to a«> intra abdominal trouble 

Case * — The patient was a woman, 40 years of age She stated that two jeors be 
fore coming to the dime, she ha 1 had a pelvic operation in which n cystic mass, inter 
preted as ovarian in origin, had l een drained The inei»'on had never complete K healed 
She stated that there was dalh discharge from a small sinus but that it was not foul or 
fecal in nature hue days pretious to coming to the clinic she had become ill with 
nausea, vomiting, and obstipation Tie right lower quadrant of the abdomen had been 
very painful She was «ent directlv to the hospital and, when examined there, was found 
to have a draining emus from an old lower midline sear, with an egg sized mass just above 
the inguinal ligament, which was verv tender Leucocjtes numl ered 0,000 per cubic milll 
meter of blood The pteoperati'e diagnosis nns draining nl'dominal sinus with possible 
adjacent abscess 

Using a secondan mnlline incision, the sinus tract wns dissected down to a region 
between a small ejstic right oxn and a large inflamed <ln erticulum of the cecum both 
surrounded bj a ma'S of adhesions and lung in n matted mass of small bowel The organs 
were partially separated and the diverticulum was freed nt its ba«e, ligated, and cut The 
base was inverted into the lumen of the cecum nnd closed with n purse string suture Sub 
total hysterectomy, right salpingo onphorectomj, and diverticulcctomv were performed, the 
whole being removed in one mass 

Unfortunate!) , the abdominal sinus persist? I and a secondary operation was neces 
ear) six months later, at which time the sinus tract was «ucce«»ful1y removed The patient 
has since remained well 


Case 5—1 ho patient was a man, 44 jenrs of age Shorth before lie came to the 
dime, severe bronchitis and numerous bouts of severe coughing developed About ten davs 
before coming, he awoke one night toughing severely and noted that the abdomen was 
greatly distended and that there was considerable distress in the right lower quadrant 
^Vhen he visited his physician a mass was found in the right lower quadrant When le 
was examined at the clinic a mass was noted which seemed to bo about the size of a 
pigeon a egg and fairly movable A roentgenogram of the colon showed multiple diver 
ticula of the entire large bowel with a mass in the region of the cecum which seemed to 
he extrinsic and posterior to the bowel Leucocytes numbered 9,500 per cubic millimeter of 
blood and examination of the urine gave negative results At operation the tumor prove! 
to be a perforated walled off diverticulum of the cecum The pocket of the diverticulum 
was opened and the opening into the cecum was closed with chromic catgut and silk The 
"all of the diverticulum wus excised and the appendix was removed The postoperative 
course was uneventful, the wound healed without drainage, and the patient was dismissed 
from the hospital on the twenty first day When he returned to the dime ten year* later 
"isonlv complaint was from the headaches associated with severe hypertension 

Case 6 The patient was a woman, 45 teats ot age She had suffered from several 
attacks of indigestion in the year before she came to the clinic She had pa m ln the right 
ower quadrant of the abdomen, associated with constipation Examination at the chmc 
^ad just ^started when she complained of pam >n the right lower quadrant Tenderness 
" the cecum a nd right adnexa Leucocytes numbered 14,700 pei cubic milli 

with 90 per cent polymorphonuclear leucocytes A diagnosis of appendi 
made and exploration was performed When the peritoneum was opened, there 
derable exudate and muddy fluid about the cecum and pelvis The appendix was 
M the cecum was lifted up, there appeared several small diverticula on its 
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lateral and posterior surface, one of whieh was severely inflamed and necrotic but did ml 
seem to be perforated The diverticula were not remoied Ten prams of sulfatbur'd- 
were placed over the region and the abdomen was closed without drainage The patholo 
gist reported chrome appendicitis w ith subacute periappendicitis The postoperative course 
was uneventful and the patient wns dismissed on the thirteenth day She was put on a 
low residue d.et and has had no return of the attach*, except for occasional burning «a 
sation with bowel movements 


Case 7— The patient was a man, 48 years of age The most acute attack of dim 
tKUhtis had come three weeks before he suited the clinic He had been seized with sod 
den, severe, colicky pam in the right side and his physician had noted a large tender ma*‘ 
in the right lower quadrant The mass had partially resolved under conservative treatment 
with the use of mineral oil and heat Intravenous urograms made by his physician were 
said to have been negative 

On examination at the clime the patient 'a abdomen showed a scar in the right n/per 
quadrant from cholecystectomy and appendectomy, which he stated had been done three 
years before In the right lower quadrant was a mass the size of an orange, freelv mov 
able It was only slightly tender Roentgenologic examination of the colon showed mo) 
tiple diverticula of the cecum associated with an extrinsic or intrinsic ma*s near the ill *• 
cecal valve Leucocy tea numbered 8,000 per cubic millimeter of blood 

Operation revealed a perforating lesion of the cecum which was ITnnlv adherent to 
the anterior abdominal wall, forming an indurated mass measuring 4 bv 5 cm htUehed 
to the mass were numerous loops of small bowel Ileotransversostomy was performed Th» 
ileum was divided about ten inches (25 cm) from the ileocecal valve, both ends were 
turned in, and a aide to side anastomosis was made between the proximal end of the ileum 
and the nght half of the transverse colon It was hoped that the mass woull disappear 
when the fecal stream was thus bypassed Five grams of sulfathiazol* were inserted into 
the peritoneal cavity and the incision was closed without drainage 

The patient got along fairly well for three months but the ma«s persisted He re 
registered at the clime later and right eolectomv was performed The pathologist reported 
that at the junction of the cecum and ascending colon there were multiple amall diverticuh 
(diverticulosis) One of ihe*e diverticula had perforated, forming a pericecal inflamm* 
tory mass 4 by 4 by 3 cm (diverticulitis) The patient had a second uneventful postopera 
tive course and was dismissed from the hospital on the thirteenth postoperative dav 

Case 8 — The patient, n man 40 years of age, was admitted dircctlv lo the ho«piM 
complaining of a low grade ache in the right lower quadrant which had I een present 
previous thirty hours He had not had anv major gastrointestinal *vm|toms previous to 
that time Five hours before admission the pain had become much more severe **•!*' 
described as being colicky Leucocytes numbered 13,"00 per cubic millimeter of blood 
with 83 per cent polymorphonuclear leucocvtes Examination of the urine gave negative 
results On physical examination the entire right side of the abdomen was found to r 
very tender and ngid A diagnosis of acute appendicitis wa« made and operation w« 
performed When the peritoneum was opened through n right rectus incision, thick P urTI 
lent fluid was noted in the right lower quadrant There was a1«o a considerable mflam 
matory reaction around the cecum The appendix did not seem greatly inflamed lot it »*“ 
removed When a piece of fat over the lower antenor wall of the cecum was bft'l ■ 
fecalith was found to be protruding through the end of a -mall arutelv inflirnel diver 
tirulum The fecalith was pushed into the lumen of the bowel the diverticulum was W 
verted into t l "* «»d ‘he opening was closed with a < hrrmi catgut suture A pK« 
of fat was si * , 

The sigmoid ■ . . 1 

of solffltbiazo v 


in the incision. 

The postoperative course 
pita! oa the thirteenth dav 


uneventful the patient being dismisse ! from the ho* 
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lateral and posterior surface, one of which via 
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CaSb t The patient was a man, 4$ jeors of age The most acute attack of duff 
ticolitis bad come three weeks before he visited the elw lc He had bees 5»ucd with sad 
den, severe, colicky pain m the right side and his phvsiciau had noted a large tender mas 
'n the right lower quadrant The rna«s had partiallv resolved under conservative treatment 
with the crse of mineral oil and heat Intravenous urograms made bv hi« phj «iciM were 
said to have been negative 

On examination at th* clime the patient s abdomen showed a scar in the right nji*r 
quadrant from choicer «tectomy and appendectomy, which he stated had been done titte 
jears before In the right lower quadrant was a mass the size of an orange I reels toiv 
able It was only slightly tender Roentgenologic examination of the colon showed tnul 
ttple diverticula of the cCCum associated with an extrinsic or intrinsic mass near the ileo- 
cecal valve Leueocvtes numbered 8 600 per cubic millimeter of blood 

Operation revealed a perforating Ie*ion of the eecnm which was frmlv adherent 
the anterior abdominal wall, forming an indurated mass measuring 4 bv 5 Mu Wick*! 
to the mass were nnmerons loops of small bowel lleotranwersnstoniv was performed Tie 
ileum was divided about ten inches (25 cm) from the ileocecal valve U‘h «ads were 
turned in, and a side to side anastomosis was made between the proximal end of tleiletffl 
and the nght half of the trnnsver*e colon It was hoped that the mass would di»»l>J* M 
when the fecal stream was thus bv passed Five grams of sulfathtazole were inserted t®*® 
the peritoneal cavity and the incision was closed without drainage 

The patient got aloag fairly well for three months but the oiks j existed tie rr 
registered ot the clinic later and right colectomy was performed The pathologist report™ 
that at the junction of the cecum and ascending colon there were multiple small diverticula 
(divertieulo«is) One of these diverticula had perforated forming a pericecal laflamnis 
tory mass 4 by 4 bv 3 cm (diverticulitis) The patient had a second unevertful 
live course anil was dismissed from the hospital on the thirteenth postoperative dar 

Case S — The patient a man 10 tears of age nai admitted direetl' to the ho«prt» 
complaining of a low grade ache in the nght lower quadrant which had tees pre'pnt * r 
previous thirty hours He bad not had anj major gastromtest oal *v mp toms previous W 
that time Five hours before admission the pain had become wuch more severe an< * 
described as being colick} Leucocytes numbered 13, '00 per cubic millimeter of b 
with 65 per cent polymorphonuclear leucocytes Examination of the urine give negatire 
results On phvsieal examination the entire right side of the abdomen was found w f 
very tender and rigid V diagnosis of acute appendicitis was made and operation ** s 
perforated When the peritoneum was opened through » nght rectus incision thick porn 
lent fluid was noted m the nght lower quadrant There was also a considerable 
matoiy reaction around the cecum The appendix di 1 not »e im greatlv inflamed bat it w*‘ 
removed When a piece of fat over the lower autenor wall of the cecum was lifted * 
fecalith was found to be piotrudvog through tie end of a snail acutelv inflame) diver 
ticulum The fecabth was pushel into the lumen of the bowel the diverticulum was l® 
verted mto the cecum and the opening was closed with a chromic caigut suture ' P ere 
oS fat was sutured over this Exploration of the colon did not reveal any other divert cnl* 
The aigmoid was palpated for the presence of d.vert.cula but none were felt Tea ffrs®* 
of sulfathiazole were inserted lotrarentoneallv an! 5 Om f sulfanilamide were place' 

10 ^TbtTpostoperative cour*e was uneventful the patient b* lnfc , dismi'scl from the ho* 
pital on the thirteenth day 
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SUMMARY 

Although dnerticula of the cecum are considered rather rare, nc were able 
to find records of ninetj nine cases in winch operation had been performed 
because of acute di\ erticuhtis of the cecum The aternge age incidence of the 
patients was less than fort} scars, making it much lower than for dacrticulitw 
in the remainder of the colon The cases were about cflunll} distributed between 
the two sexes, an observation which is also different from most studies on surgical 
diverticulitis, which show a preponderance of males More than one third of the 
surgeons performed extensile operations such as resection of the cecum or right 
colectotnj This is understandable in new of the difficult! of distinguishing a 
perforated and inflamed ducrticnlum from carcinoma at operation Eight} -four 
per cent of the surgeons listing a preoperatnc diagnosis thought the appendix 
to be the cause of the patient s si mptonis, prev ious to operation 

We belies e that acute diverticulitis of the cecum is a surgical disease and 
will continue to be so for a long time to come, since it seems ion difficult to 
distinguish from appendicitis prcoperatuel} , and since roentgenologic studies 
of the colon following barium enemas obuousl} are usuall} contraindicated when 
the most probable diagnosis m a esse is appendicitis 
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Age The average age of all the patients who underwent operation was 39 1 
' eaPi The women a \ eraged 41 6 yearn of age the men 36 6 This is strihn* 
m v lew of the fact that surgical diverticulitis is usually considered to be a (Lst 1 * 
which attacks person'* past middle age 

— The sex of the patients was given in ninety two of the mnetymoe 
cases Forts fisc wire women and forts spu.ii men This too u tmnsnal since 
praetieallv all studies of patients on whom operation for div erticuhtis has been 
performed shovy a heats preponderance of males 

Operative Mortality Rate — Of the nmeti four eases m which the ooteont 
of operations Was reported in six it was stated that the patient failed to recover 
thus giving an over all mortality rote of 6 4 per cent This is considerable lowr 
than the mortality rate in most published senes of cases of surgical divertica 
litis In two Of the six rasps in which the patients died nght colectomy ws 
performed in One ceecctomy , in two sunple excision of the diverticulum, andm 
one the div ertieultim was merelv drained 

Choice of Operation — In ninety six exses the authors stated their choice of 
operation 

Fiftv three surgeons performed simple excision or divertieulectomv Two 
patients died n mortality rate of 4 j»cr cent 

One surgeon simply put sulfathiazole in the abdomen and left the divertico 
Jum alone 

Eighteen surgeons performed light colectomy Two patunts died a moT 
tality rate of 11 per cent 

Three surgeons performed sunplv closure of the defect 
Fourteen surgeons performed ecceetomv anastomosing the terminal d*® 1 
to the ascending colon One patient died a nortalitr rate of 7 1 per cent 

Five surgeons used simple drainage One patient died a mortality n * e 
ot 20 per cent 

Two surgeons exteriorized the mass ut a Ifihit/iez type of proee ore 
Neither of the patients died 

Freoperatne Diagnosis — The preoperative diagnosis was stated m * T 
three of the cases In forts three it was acute appendicitis in six appeu < " t 
abscess in two perforated appendix in two ruptured appendix in two degener 
nting fibroids in two salpingitis in t«o carcinoma and m four dvvctticu > ,s 
Thus 81 per cent of tht statcfl i inoperative diagnoses wen. of some type « 
appendicitis In onlv 6 j er cent of the cases was the condition diagnosed p ro P 
erh before operation as diverticulitis 

Operatiie Diagnosis — A mayor operation was done in a lii„h percentage 
of the cases nght colectomy in eighteen eises and resection of the cecum «' 

W e believe a stud' of the 
this The reason lies in the 
iiflaminaton mass of a pc* 
f orating diverticulum and a perforating carcinoma Since carcinoma is rucb 
more common to the cecum than a diverticutam a radical approach was adopted- 
Esnenence will probably not change this situation since right eoleetomr 
performed for acute diverticulitis of the eecUm b' some of the most experienced 
surgeons reporting in the senes 



SUBCUTANEOUS HEPARIN IN THE TREATMENT Or ARTERIAL 
THROMBOTIC DISEASE 

I>KEt IMI\ lll\ RFPORT 

I II Ru iiilr Mil II B Ei nut MD, vni> Lio Lntwt, M D 
Brookian, N Y 

(From the Thromboembolic Disrate Unit ami the I’cnjheral I aseular Dma'C Clinic of the 
Jertith II os i ital of Brooklyn) 

T HE resnlts m the tonserv atm treatment of venous thromboembolic disease 
with subcutaneous heparin in the I'lthin menstruum* 4 ha\e been so gr.itifj 
lug it seemed logical to npplv tins therapv in the management «t arterial 
thrombotic disease Evplorntorv studies wire done in fifteen patients m ordei 
to observe the clinical deportment ot tins j>n p iration in tlie piescnce of various 
tjpes of intraarterial dotting The elmual obsmations were so pioniising 
that a prelnninarv rciwrt seems justified 

TRUTMlM 1'IIOOR Wl 

Heparin/Pitkin menstiuum* is a preparation of various amounts of hep 
arm sodium salt, with or without vaso<onstnetoi dines, dissolved in the Pitkin 
menstruum The dosage ot heparin mav be vaued ns indicated m tlie tieat 
ment of the individual patient In general the antico igulnnt action of lup 
arm sodium salt combined with vasocoustnctoi dim's (m the menstruum) 
is more prolonged than the same amount of heparin sodium salt (in the men 
struiint) without vasoconstuctor drugs In thromboembolic, venous disease 
beparni with vasoconstrictor diugs is mstomarih employed It is advisable, 
however, to use heparin without vasoconstrictor drugs in thrombotic arterial 
disease in order to obviate the complicating factor of arterial spasm This 
maj necessitate inure frequent administration because of the more rapid deplc 
lion of the individual deposit 

Bodv weight and individual reai tivitj dictate tlie amount of heparin/ 
Pitkin menstruum to be used in a given case Fm the initial injection bodv 
weight is emplov ed as a guide Patients weighing up to approximate!} 200 
pounds (90 0 kg ) should be given .in mitnil dose ot 400 mg of heparin sodium 
salt Subseqnentlv the dosage should be adjusted according to the intensity 
of the hepaim effect” as estimated bv the coagulation time Compared with 
a normal coagulation time ot nine to fifteen minutes (Lee White modification 
of Howells method ), a coagulation time of thirtv to sixtv minutes is consul 
ered an adequate ‘‘heparin effect ” In the average case 400 nig of heparin 
’’•tumid he sufficient to keep the patient heparinized for approximate!} two dijs 
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SUBCUTANEOUS HEPARIN IN TIIE TREATMENT OK ARTERIAL 
THROMBOTIC DISEASE 
pjirt imin vRi Report 

I II Richter MD II B Emut MD, »\iiLu> Bimh.MD 
Brooklyn, X V 

(From the Thromboembolic Dictate Cm I an l the Peripheral J aicvlar Ihuavc Clime of the 
Jeu.nh Hospital of Rroollyn) 

T HE results in the consenatiu tieatment of xenons thioinboembolic disease 
with subcutaneous heparin in the Pitkin nidistmiin' 4 Jiaxe been so 
ing it seemed logical to applx this thcrapx in the m liiageinent of aiten.il 
thrombotic disease Evploritorx studies \uie done in fifteen patients m ordei 
toobserxe the climtal deportment of this preparation in the pteseiice ol xnmnis 
txpes of infra arterial clotting Tlie dimed o»»si i\ ations were so piomising 
that a preliininan report seems justified 

TRl XTllI-sT I’ROOR XM 

Heparm/Pitkiu menstiuum* is a piepnration of \ a nous amounts of hep 
arm sodium salt, with or without xasoconstrietoi dings, dissohul in the Pitkin 
menstruum The dosage oi heparin max he xaned as indicated in the ti eat 
ment of the mdixidual patient In gcncml the anticoagulant action of hep. 
arm sodium salt combined with xasoconstnctor dings (in the menstruum) 
is more prolonged than the same amount of heparin sodium silt (in the men 
struuni) without xasoeonstlictor drugs In thromboembolic xuioiis disease 
heparin with xasoconstnctor duigs Js customanlx emploxed It is advisable, 
howexer to use heparin without xasoeonstrictor drugs in tlnombotic arterial 
disease in order to obviate the complicating factor of artenal spasm This 
maj necessitate more frequent administration because of the moie rapid deple 
turn of the lndmdual deposit 

Bodx weight and mdixulual reactmt} dictate the amount of hepauil/ 
Pitkin menstruum to be used in a gnen case Kor the initial injection, both 
weight is employed as a guide Patients weighing up to approximate!} 200 
pounds (900 kg > should he gixen an initial dose of 400 mg of heparin sodium 
salt Subsequentlx the dosage should !>e adjusted according to the intensity 
of the “heparin effect’ as estimated hi the coagulation time Compared with 
a notnial coagulation time of nine to fiftem minims (Lee White modification 
of Hoxvell s method ), a coagulation time of thirti to sixtx minutes is consid- 
ered an adequate “hepann effect ” In the axerage case 400 mg of heparin 
should be sufficient to keep the patient he pannized for approxnn itch two d l\ s 
W 8 rn eV'company & n * ’ from the John U Fun < 1 to* Med, cal Research an 1 Ih* William R 
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Thereafter, 400 nig should be administered ever) second day throagbout tie 
requisite period of heparinization If the patient reeenes a Wood transfusion 
during this treatment period, 400 mg should be administered immediate]! fol 
lowing the transfusion, irrespective of when or how many previous deposits have 
been given If, for nnv reason, there is need to stop the effect of the heparunza 
tion this can be accomplished immediately by the intravenous administration 
of 2)0 to *500 c c of whole blood or bank blood not more than three davs oil 

THE METHOD OF ADMIMSTIUTION 

1 Warm tie ampule gently either by hoi ling it under running hot tap water M un 
mer*ing in a container of hot tap water until Ihe contents become fluid 

2 Craw the contents of the ampule into a dry, sterile 5 or 10 ee syringe, using * 
sterile needle 19 gauge (two inch length) After the contents have been drawn np the J! 
gauge needle may I e replaced by a 20 gauge needle for ll e actual injection 

3 Inject the contents immediately into the deep subcutaneous (or superficial mtramns 
cular) tissue, preferable in the anterior or lateral aspect of Ihe thigh When subsequent 
Injections are require) u«e the right ant left thigl s alternately and aio d sites of previous 
injection Do not inject into sites where pressure may be cierted upon the inject on are*. 

•I Be certain that the contents of the syringe are not too lot prior to the injection. 
Tie syringe and contents should feel only slightly warm. 

5 Do not apply either eoIJ or heat to the area of deposition unless for purpo-es of 
retar ling or accelerating release of the drug 


Tlir METHOD OF FOLLOWING THF PVTIE-NT’S CLIMCIL COURSE 
The effect of heparin it judged by and based upon determination of tbe 
blood coagulation time which should be estimated daily throughout the period 
of heparinization The capillary tube method is inaccurate and should not 
be used The Lee \\ hitc modification of Howell s method for determination 
of blood coagulation time is as follows 


1 riace four chemically clean dry 7 j ly JO mm te-t tubes in a rack 

2 With a sterile dry syringe and nee lie, withdraw a little more than 1-j ce of Tfnou 
blood from the subject The test is timed from the moment Ibe blood is first observe- w 
the eynnge Remove the needle from the syringe 

3 Gently distribute B little more than IMj rr of bloo-1 into each test tube Di-caf 
tbe last air-containing fmet on 

4 All glassware syringes and needl-s must be absolutely dry Moisture alro « 
etc invalidate the leterm nation 

0 Tic vein must be negotiated clcanJy If I Scully is encountired it s lie t t» O'* 
fresh needle an! syringe Fven a «mill am unt of t j-suo jnice aspirated into tie serngr 


will give a false result 

r Once tie blood is placed in tie le-l lub*s tl<* } must I* d slurb. 1 as little as po»j 
sille wide observing for the col point ft w 11 be notiecl that well heparinized blood *7 
sediment very rapidly The tubes should not be shaken after sedimentation of the «o<£ 
Look for clotting in the red cell layer as well as in the plasma layer by gently tilting * ' 
tubes In unclotted blood the red cell layer wiU flow as the tube is angled 

7 First gently tilt one tube and note the flow of the re 1 cell layer If the flow U 
rnmd discard the tube and wait abont five minutes before the second tube is angled. W 
' , h e end point may be a PI nominated and then finally accurately determined from 
. 1 - third or fourth tubes Once any of the tubes is distnrbed it should be d -carded 

ft The patient's coagulation tune should be determined before heparin ration for control 
, ftnr thnt t! e coagulation tune should be estimated daily (twenty four hours 
S”b« l.p.n. .rf ura»a»t>l» M*. ft. .... h.p,r,» 
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Papaverine is used coneonntantlv m liberal dosages first bv the intramus- 
cular or intravenous route in 1 to 3 gr dosages ami subsequently bj mouth in 
maintenance dosages of 1 to !*{. gr e\cn four hours Paravertebral sympa 
thetic blocls «ire in d when indicated and lepeited whenever necessary m the 
presence of protneted vasospasm The vasospasm is apparent for the most 
part during the earli stiges of the treatment program before hepnrnmaUon is 
in full effect Itareh is si mpathetie block neeessarv follow mg the first or sec 
ond deposit of hep irm/Pitkm menstruum Additional treatment measures 
include antibiotics pare liter ill\ ind topicalh to combit infection svmptomatifc 
therapv adeqmte sedition and eontiol of diabetes when present 

TECHNIQUES 01 FOUOIWNC VND FI \LUVTIN<I Tlir 1 RO< RFsS Ot 1HF 1 VTIENT 
Thermocouple cscillometiic and hist mime si m tc^ts were performed rou 
finely on all of the patients before heparinization was initiated These studies 
were earned out repeatedh thcieafter m order to assess the response to the 
treatment program 

The clinical criteria ot improvement were (1) the lestontion to the 
compromised tissues ot normal color lone and hvufitv ( 2 ) delineation of any 
gangienous process (3) decrease in pam (4) increase in pulsations of blood 
vessels of the affected limb The clinical impro\ement was usually reflected 
m the oscillometric studies surface temperature readings and histamine skin, 
reactions 

CLINIC VL JIATFRIAL 

The effectiveness ot heparin in the Pitl m menstruum was investigated 
in tins senes of cases merely as an exploratory study The patients represented 
many aspects of arterial thrombotic disease anil served idequateh as a in earns 
of appraising the clinical response to this preparition The various arterial 
lesions included in this senes of 15 patients (Table I) weie intraarterial em 
boli (5 cases) diabetic gangrene 16 cases) thromboangiitis obliterans (3 eases),, 
and ergotism ( 1 case) 


DISCUSSION OF RESULTS 

Altliou e h the pathogenesis differs m the various diseases enumerated in 
Table 1 the common denominator is thrombus formation While recanalizatiou 
of thrombus nav supervene suffauenfiv to maintain the vascular stream and 
aetain the nabilitv of the affected limb as a rule death ot tissue and gangrene 
s tl e ultimate tatc in the untreated case of intra arterial thrombotic occlusion. 
Through the use of anticoagulants such as heparin propagation of thrombus is 
mh bited the patenev of the affected vessel and umnvolved collaterals is main 
tamed \s a result loss of tissue is minimized or completely obviated and; 
recanalizatiou of the affeeted manor vessel is enhanced 

Of the five patients with intraarterial embolization the result was sue 
TTV\ £0Ur and there " aC! one treatment failure A favorable outcome at 
all o tie four patients was indwated by disappearance of cy anosis prompt ame- 
lioration of pain indicating restoration of circulation and more important, the 
absence of neerosn The el, meal mpmement has documented by elevation 
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of surface temperature mireavd i*o,li»imtru readme d nd intend ation of 
tlie lustan mie si m reaction It is noteworthy that Lipanu/PiUin merstrawii 
therapy was initntui m tlie four successful]} treated pitients within tight 
to twenty hours after onset The one failure (Case 4) was admitted for treat 
mont three weeks after the embolic nrtenal occlusion Failure to respond was 
therefore not unexpected m new 0 f the fact that one to two daps after embolic 
oeelttsion the funetional i>atfx>l< ,r\ no louder consists mere!' of stagaal on ol 
liloal with s >rne compile itinjr j« ruascular extravasation There ifter the sta" 
nant blood become, filirm Us ami undergoes progressive organization with irre 
sersifde tissue clmi n <s Jt is it tins stn„c that anticoagulant therapv is futile 
f ortmtcnisft embolic occlusion is lisuilh accompanied bv marked vasospasm the 
resultant pain is w> w'ere and excrucilting and difficult to endure tl at pa 
tionts enlist medic il aid at an tirh stn„e when the treatment pn gram m g! ' 
be expected to be more effect i'e 

Of the six p it lent s witli di-ibetn gangrene five liad a fi'orable result and 
one suffered an ittipiititic n In tins t\pc of pitient the results undtrstandabh 
are not as dri mafic as m the einhulic group because the thrombosis develops 
msulionsh, progre^'i's at i slower femjw and is usualh unaccompanied b v 
severe pain of the t'pe tliat demands prompt relief These patients therefore 
are observed at i liter ati^e when some necrosis ind B angrene hue actual!' 
developed If untreated the thromliosis is progress!' e and more tissue is tf 1 
eutablj involved with resultant loss of limb Thus with dnbetic c angr«i“ 
the chief objetfne is to prei ent flirttci wtr m iscular lUttmy therebv salva? 
ing as much tissue and limb ns possible 

Iu the live patients with sitisfadorv outcome heparin/l’itkm therjp r 
was instituted from throe to sixU divs after the onset of the gangrene Si' 
nificantft in these fhe patients where onh mottling cvauosis wis j resent wd l 
citing ill eirl' stigi ot tlinnihoMs these affected iireas naproied in color uU 
der treatment and the *1 in temperatures rose to a higher level Tl Wes'" 
already the seat of Un gangrene ob'iouslt I id to be sacrificed It is mtef 
esting to note that one patient (t isc 10) was given extensive treatment for 
four weeks nt home with Imth j eniciUni ind sulfonamides despite which th p 
lesion progressed and /M*c josis < icuinil Foil wing admission to the hospital 
penicillin 'ns continued lut it wis not until ifter two submit meons deports 
of hepirin in the Pitkin menstruum flat the nc< rotic lesion slowed w v’cfe b* 
area of dennrcition foil mnig wlieh the ei'tlm i md « eliuhtis I'he lesion 
receded and the bullic cleared up hjnath the eMthema mil bullae were »* 
longer evident and the gingreuous rrea was delimited to tl e third toe an! pir* 
of the plantar surfice if the t«ot In tie one tieitment failure (Case 7) tie 
f«st second md tl ird toes were mummified when theripv wis begun about 
four months after the mttnJ »ppearanee of gangrene 

Of the three patients with thromboangiitis obliterans two lesponded sue 
eesstvlly with restontion of patenoj of the affe ted visctilar channels resump 
tion of circulation m tta affected limb ind ameli n-itwn of pun and claudi 
cation The disappearance of blanching in the uln-ir Iistribution during the 
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therapy (Case 13) was so striking that it was difficult to distinguish between 
the affected and contralateral limb The one treatment failure (Case 12) 
eventuated in amputation This patient had involvement of the toes and foot 
up to the ankles which started three months prior to atlmtssion He was very 
toxic and had a high swinging temperature Because of lack of cooperation 
the conjoint program of heparin and penicillin was suspended following which 
the gangrene rapulh spread and extended Imputation was ultimately car 
ned out m another institution 

One patient had early gangrene of both hands due to ergutamine tartrate 
which was administered for pruritus due to jaundice After several injections 
of the drug the patient developed severe cyanosis and coldness of both hands 
On examination b< th radnl pulses were absent the skin temperiture was sub 
normal and the histamine skin test was negative Both stellate ganglia were 
blocked without appreciable results Subcut meous hepmn/Pitlin menstruum 
was started about eighteen hours after onset and piompt improvement was mam 
fest after two deposits Two weeks later the ridial pulses were palpable and 
of good volume norm il <olor was restored and the si m tcinpeiaturi ommIIo 
metric revdings and hist mime si in tests were lU within norm il limits 

t>UMVMR\ V\D CONOI U«IO\s> 

Heparin Pitlm menstruum Ins pitted to be m effective i^ent m the 
treatment of arterial thrombotic lesions Clinical obsci \ ations in fifteen cases 
of intraarterial thromboses have shown satistictorv response m terms of 
amelioration of pain restoration of normal color tone and lividity to the tis 
sues delineation ol anv gangjeuous process and increase in pub at ion of blood 
vessels m the affected parts While this series of patients is too small to lend 
itself to any statistical review the lesults arc siifflcienth encouraging to justify 
further expansion ot this exploratory project In general those patients fared 
lest who letcived the optimui i treatment program will in a few 1 ouis after the 
occlusive process became evident 
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TIIIOURACIIj and carcinoma of the thyroid 

R h P v\ \r, M I) , N'ofttoi k,Yi, A 11 Ckv\» MI) PraLumpiiii Pi 
i\d.J (I Pact, M l ), Norjolk, Vi 

(tram the Pathological ami Saroieal Semen of the A or foil General Hospital, \ or foil Is 
an,J the Auer Cluneal Laboratory, Fenneylcama llo'ftM, FhtMrlphm, Fa) 

'T’lIL marked proliferation produced in the tbjroid hr thiouracil has aroused 
* 1,1 ^ ,c mmds of mans the question of possible subsequent development of 
malignancies in the patients so treated This marked proliferation alone with 
the liiffli incidence of carcinoma m toxic nodular goiter has led Hinton and Lord' 
to state that thiouracil is contraindicated m the treatment of tow nodular 
ROiter Pertinent also is the experimental work of Biekchowskj 1 who noted 
that rats fed thiourea and 2 aeetaminofluorenc developed adenomatous or 
anaplastic invasive tumors of the thvroid while either dm? given alone did not 
produce such changes 

AVc have recently encountered a carcinoma m a patient with diffuse tone 
h)perplnsia of the thyroid who was treated preoperatireJv with tbionmcil and 
iodine Ileenuse of the possible carcinotromc aetivitv of thiourea this esse is re 
ported here 


CASE RETORT 

H utory —Mrs W IT D, a SC-yetroVl white woman eras first «eea on lug 31, 
complaining of nervousness, anorexia and n lo-« of forty nine pounds in weight during the 
previous jear She hid al*o noted increasing bulging of the eyes with impairment ot 
vision. She had noted no increase in cold tolerance or heat intolerance There were no 
gastrointestinal symptoms The past history was entirely negative 

Physical Examination — Temperature was 9S 6* F , pul-e 1 OS to J20, respirations were SO 
blood pressure J5S/P0 Body weight was 115 pounds The general appearance of the 
patient was lhaf of no eon ruled, nervous white woman with marked esophthalnios »nd 
appearing to bo nbout the st ited age The ears, nose, and mouth were negative The eyw 
showed marked exophthalmos with poor n«ion partially corrected by glasses The nec 
showed a slight smooth fullness in the region of the thyroid, there was no bruit The 
lungs were clear The heart rhythm was regal a r but rapid and the sounds were of goo 
quality There were no murmurs The pulse was forceful with a pulse rate varying »t 
different times, from 10S to 120 The abdomen and extremities were negative The onlv 
positive finding on neuromuscular examination was a constant fine tremor of both hand' 
which was exaggerated on extension of the arms and separation of the fingers 

Laboratory — Basal metabolic rate was + 36, hemoglobin 13 6 Cm wd Wool eella 
4 100,000, white blood cell* 1,200, with a normal differential count The urine was negative 
Treatment and Proprevs (see Table I) — Treatment was begun on Aug 51, 1943, w* 

» tnr one week On September 7 the basal metabolic rate was 

1 with 64 per cent neutrocytes Thiouracil 
On September 14 the basal metabolic rate 
, . i 7,900 with 60 per cent neutron te« A* 

thM time’ the weight was 116% pounds iiiouiicd wax then increased to 0 4 Gw dailv 
. onntmned for six day O® September 20 the ba«al metabolic j 

p*. «, .K M- »«.”«« -a . 
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THIOtiK \CIIj A\H CARCLN03I \ OF THE THYROID 

R h PnM MI) %OI Mil K, 3 \ A Ii (’WM 31 1) PHILADELPHIA Vi 
ind.I G I’rttE, 31 1) \opeolk, \ v 

(From tbr 1 otbolog cal anJ Ring eat Sen teet of the \ or foil. General Tie , r Ml \orfnl Tt 
0n 1 ,hf ,!/fT Cl » laboratory 1 tnnayhaaut II or r ,1at 1 'h Metph a Pa ) 

r T IlL n,ar l' ( ‘<l proliferation produced in the thvroid hr thiouraci! ha-> arw<l 
jn the mind? of mam the question of poasih/e subsequent dercJopncfit of 
malignancies in the patients so treated This marked proliferation alon" mth 
the high incidence of eircinoma in time nodular goiter has led Hinton and ion) 
to state that thiouraci] is tontraindicntcd in the treatmmt of toxic n«3uhr 
Roiter Pertinent also is the experimental work of Bielsefiotvsfca 1 who ftotw? 
that rats fed thiourea and 2 acetaminofluoirne developed adenomatous or 
Anaplastic intasivc tumors of the thvroid while either drug gn on alone did tint 
produce fiUch changes 

3\e hate recentlc encountered a carcinoma in a patient with diffuse toxic 
hxpcrphsia of the tlirroid who was treated prcoperativeh with thiouracil and 
iodine Because of the possible carcinogenic octnits of thiourea this case is im- 
ported here 


CS'E REPORT 

llutory —bln Vi II p, 4 50-year ohl while woman, teas first seen on \u? 31 
complaining ot nervousness anorexia an I a Io*s of forte nine pounds in weight finusg tic 
precious year ^le hud „L-o notej meres ing bulging of «he eves with impairment «f 
Tision She haJ noted no increase in cold tolerance nr bent intolerance Tlcre wee* n® 
gastrointestinal *y Tnptomj. The past history was entirelv negative 

PA y urn I Examination —Temperature was 0S6* T poire 10? to 1"0 respirations nere!) 
Maori 15%/VO UoJp freight eras 22 j poanj* Tie gewnH appearin'* of ti< 

patient teas that of an emanated nerrous white woman with marked exophthalmos »»iJ 
appearing to Lo about the stated age The cars nore and mouth were negative Tie 
showed marker] exophthalmos with poor vision partially corrected br glasses The ne»k 
ehone 1 a slight smooth fullness in the region of the thyroid there was no bnnt The 
lungs were clear The heart rhrthm was regular lot rapid and the sounds were of good 
quality There were no murmurs The pulse was forceful with a pulre rate carping at 
different times from I0S to 1"0 The abdomen and extremities were negative The o r 
positive finding on ccurom oscular examination was a constant fine tremor of both hands 
which was exaggerated on extension of the arms and separation of the fingers 

Laboratory — Basal metabolic rate was + 36 ten oglobm 13 6 Gm. red blood cell* 

■I JOOOOO, white blood cell* 7, "Oti, with a normal differential count The mm» was negative 
Treatment and Prot/ren (see Table I) —Treatment was begun on .Aug 31 lOio with 
n » Q m _ D { thionraeil each Jar for one week. On September ? tie basal metabolic rate was 
. with 61 per cent neutroevtes Thiouraeil 

, , On September 14 the basil metabolic r*t» 

, with 66 per cent neotroerte* At 

time' the weight was llffe po°nls inuuiacl was then increased to 0 4 Gm d*>J’ 
and eontmned for su days On September SO the basil metabof.e rate was + V W 
Wight 1"0 poun Is poire 5-S anl the white Mood cell, 7 100 with 6" per cent neutroevtes 
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Mul the (.to 1 of h> Perth) before .o.!mc tl.cr„„ Im 1 eon 

pointed out b) Gnhum ■ Shirer oml Cohen * »n,I others Benders ami 1 «Mn" 
L noted tint hjperplmn ami » aMit.Oh reported the oeettrrenec of n, doses 
t! e epithelial rolls of the ae.n. These finding sene to ruse the question 
to Ion far tlo pi puth simulation jro hired 3 s thiomaeil will progress 
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On the experimental side of particular intei est is the work of Biekchowsk} T 
nio not id tl at a combination of thiourea and 2 acetatmnofluorene produced 
malignant tumors of the thyroid in rat* TV ikon Pettis and Cox* first noted 
tic carcinogenic aotnitj of 2 atetammofluorene and reported neoplasms occur 
ring m mam organs in rati fed this drug Bielschov.sk} reported that when 
administered orallj 2 acetammortuorene produced carcinomas of the longs 
saUvar} glands lu*r pancreas and breast and leueermas and ^mphosateoinas 
None of these animal* dex e/oped care noma of tl e tl yrmd Bielsehonskj then 
fe 1 rats thiourea and again no tumors of the thiroid developed but when rats 
' c re fed thiourea and 2 aeetarainofluorene anaplastic epithelial tumors of the 
tlij roid deu-loped It thus becomes apparent that thiourea is capable of focusing 
tie actmt} of at least one carcinogenic agent upon the th}roid 
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in lira till l! at tlem. le-ions i uM lx regarded a* mil grant Blood icmI iamon 
, ™ not n ted t ut tie celts were Miff ciently atipical to warrant a d agno w of malignance 
It M intere tin? tl it tie el ante n«currel in both glan U wl teh aJon„ with tie papillarr 

pattern *u nt »c«ted tl j o«-* hi] ti < f tie Ie«ion I ating lereloped from prmoo It mstmt 

pipdlirj i'v-to 1 notn a 

Tf picture ll rougl out tie r t tinier of tie gbn! *1 0 ed tie narked hrpcrptaaa 

encounter.- 1 will thiourncil ther |* nn 1 in a 11 t on t he cl anget neon with jreoperatw 

iodine tl erapy 

I> ajniKti Tie 1 ignce-n wax 1 ITu«e toxic I .|cr|1ixa of the thrro 1 an! papdlarr 
adenocarcinoma < f tl e ther 1 



The /<nts of tumor m this J in 1 lme all tl t el uacUiistios >t i milienant 
growth with cotiMtlcml le vaiiati n in cell nd nmte u size ind hrge nwleoii 
Tlic lestons'wtri small and rci i sent an mod nt >1 fin hn- for tl < clinical <wmp 
toms and the I itholojir findings were j rimarib tin sc f hi p« rtln roidism and 

1,01 The'™!.™ 1b, n an,,, „ to lb, »• tb, •*•»!■**« U»°« 

, 1 »t miiri il Herain The similar if t h tween n thioiracii 

to the pieoperatiu tliowri n "f-i 



I HSE FT II TIIIOUR VCIL 1\D CARCINOMA OF THYROID 

incidence of carcinoma and that because of its carcinogenic potentialities 
thiouracil is contraindicated in the treatment of nodular goiter Our case would 
lend support to this last hypothesis 

\\ e cannot, of course definite!} state that the carcinoma dev eloped in this 
individual because of the thiouracil thcrapv There is one previous mention 
of carcinoma in a patient treated with thiouracil this instance simply being 
listed In Moore and associates 11 in a table of cases treated preopcratively with 
the drug There is no discussion of the case m their text Future reports of 
similar cases will he necessarv for am evaluation of the role of thiouracil in 
the development of carcinoma of the thjroid m man 


SUMMARY 


A case of earl} carcinoma of the th} roid is reported occurring m a diffuse 
toxic hvpcrplasia of the thvroid which was treated preopcrativclj with thioura 
cil and iodine 

The question of the carcinogenic potentialities of thiouracil is raised hut 
this will be determined b> subsequent reports of similar cases • 
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Of further pertimnt interest in the role of tlnonraei! in the development of 
eireinonn m this ease is the rantx of carcinoma in diffuse toxic hvperplasa 
of the thxroid Ward’ encountered onh one case of carcinoma m 1900 in 
stancis of diffuse toxic goiter, which agrees with the statistics cited lx Bojd’ 
to the i(T«t that Wigelin encountered orjlx 13 malignancies of the thxroid in 
I34JG autopsies in llerlin xxhen the incidence of goiter is low We there* 
fou fiel t/nt tin oecurrenu of the carcinoma in this case is unusual and that 
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m consideration of previous statLstical studies the thiouracil max have plajed a 
pnrt m the development of the growth The fact that the gland shoved a 
diffuse hv perplasia makes the occurrence of a carcinoma more unusual than 
if the gland had shown a nodular ty pe of goner In nodular goiter the incidence 
of carcinoma is high occurring 4 8 per cent ui the senes reported bv Ward’ and 
7° per cent in that reported l»v Cole Slaughter and RisMter 0 Ilraton and 
■Lord' pointed out that in this last senes of 193 eases of nontoxie nodular potter 
1-1 per cent showed carcinoma and that in the troup of nontoxie solitary 
' , / , n „ lf ]enec was 24 per cent These statistics Jed them to the con 
ehJon that all nontoxic goiters should be removed stirguallv because of the high 
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In regard to methods four patients were selected foi c ireful stud} Dm 
mg surgerj the proeeduie was (1) to identify the inguinal bursa (2) to 
search for a cord of tissue below its blind end (3) to open the bursa in order 
to note anj manifestations ot a gubermculum on its posterior aspect (4) to 
tag crucial portions of the bursa for the purpose of orientation m microscopic 
studies and (*>) to remove the burs i plus attached strands of tissue (after 



reemg the testis ll e surgical sj ecimen thus obtame 1 was fixed by placing 
it in t i mol 7ei her solution Poitions oi the specimen were pissed through 
paraftm ail I sectioned at b/t Certain sections of each portion were stained 
three met ho Is being Used Hlallorv s tnpie Dominici s jnd 1 ematoxvhn and 
eosin) 

In anticipation of that which follows it was found that sections of a 
ginernieu uni cowl l hot be identified in auj of the microscopic preparations 



MISCONCEPTION OF THE GLBERNACULUM TESTIS 
L J Wixis, Pii D , a\d David State, Pii D , M D , Misneuuus Misn 

(tron the Department* of Anatomy and Surgery Unnernty of Shnnctola School of H/dtetnr) 

J OHN HUNTER (178G), who discovered the gubemaculum testis described 
it m part as "a substance which runs down from the lower end of the 
testis to the scrotum ” A century later, Lockwood (1887, 188S) contributed 
to confusion when he reported that the lower end of it fans out to produce 
six strands of attachment (1) “to Scarpa’s triangle, M (2) to the pubis 
(3) to the root of the penis (4) to the scrotum, (5) to the perineum neart c 
tuberosity of the ischium, and (G) to the sphincter am 

Actual!}, in a fetus of the seventh lunar month, the upper end of the 
gubcrnncujiim is attached to the tail of the epididymis (Wells, 194' 5 ) * 

lower end of it does not reach the scrotum but terminates at the bottom o 
the inguinal bursa of Klaatsch (1890) • This bursa is the sac that receives W 
testis and that originates by eversion of four layers of the abdominal w 
(peritoneal, transverse, internal oblique, and external oblique) c 
may be shelled out of the scrotum without tearing more than areolar t» . 
as it may be also m the newborn (R II Hunter, 1926) Similarly, m the 
cadis cr of an adult man, the spermatic sacf and the scrotal sac may be re 7 
separated by blunt dissection! (see insert. Tig 1) 

However, it is a common notion that in patients subjected to surgery 
undefended tens ,t foes, We to identify the 8 »benmnttam a d M 

“Hnment” uh.eh eatend, from testis lo scrotum or from testis to some 
scrotal structure (E.sendratl,, 1926, Thompson, ?"“• '“''^5 Smand 
Thompson, 1937, Abrahamson 1942 Bishop 1945 Schutt, 19 , 

Cothran and Singister, 1945) , )€t 

The mom object of the present study »«s to determine 
naculum could be identified in such patients A second and relate j . 
r“h for any discrete hand of tissue «Weh might ««» ' £ 

widespread opinion that the gubemaculum extends below that pa 
inguinal bursa which normally becomes the spermatic sac 
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On Julj 1, 19-16, ft left inguinal hermophst} and orchiopexy were done under e\Clo . 
propane anesthesia The hermoplasty was done according to the method of Ferguson 
(1899) and the orchiopexy as described by Wangensteen (103o) 

Turning to observations m this case, tho inguinal ring was visible is soon as the 
skin and tela subeutanca had been incised A structure in the inguinal canal, subsequently 
identified as the testis, could be moved upward and downward 1>> exerting manual prei 
sure, but U would not pass through the external ring The first indication of an inguinal 
bursa to appear was an indistinct outline of its fundus Eelow tho fundus, it was impos 
sible to sec or to palpate any cord of tissue that might be B aid to resemble a gubernacuium 
Fig 1 illustrates the bur»s as.it appeared after strands of connective tissuo had been 
stripped from its anterior wall and after a “ligament” of connective tissue had been 
11 created” bj blunt dissection (marked by dagger) 



When the bursa was opened, the testis could be Been through its thin covering of 
peritoneum (Pig 2) A gloved finger in the peritoneal aac (lining of bursa) could enter 
the abdominal cavity by passing through the patent orifice of the bursa * Extending down 
from the tail of the epididymis was some unknown, retroperitoneal structure that elevated 
th% pentoneum to produce a longitudinal ridge (asterisk) Aside from its narrowness, 
t is ridge looked somewhat like that caused by a gubernaculum It was tagged by means 
of thread then it and that part of the bursa distal to the testis and the attached “liga 
m*nt” were excised as a unit and placed in fixing fluid 

In microscopic studies of transverse sections of the bursa, the four layets of its wall 
were observed The most distinct ones were the peritoneal and the cremasteric Since a 
gubernaculum, like a testis, is a retroperitoneal structure, the internal spermatic layer is 


almost 
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of the foui surgical specimens Therefore it was decided to j resent only ote 
case, iiameh the one which turned out to be the most instructive l cluucal 
ami surgical hisfon of the jnticnt is presented here 

CSSF REPORT 

I> II (UII No tCslOO; white mate aged 12 years, nos first seen at the Cn vetsity 
Hospitals on June 24 1916 The mam complaint was failure of descent of the te*tu 
bilaterally In the summer of 3045 1 e ha 1 received a senes of s ateen inject ons of 
gonadotrophic hormone ( gonadotropin <Io«e unknown) bs his local phys ciaa without 
leneflt While receiving the injections a ma«s was noted in the left inguinal region 
whicl caused tl e fnticnt no discomfort 1 ut which pers «ted 
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The family history was of interest n tbal the pat ent * fathei 
had unilateral failure of descent of tie te«Ms 

physical examination on admission revealed a well nourished 
year Old white boy who d not appear .11 or in d stress The e: 
bilateral cryptorchldi-m and an easily reducible left ingu nal hern - 
t^r It was thought that the left lest , cool I be felt h gh in ,he 
right te*tis could not be palpated at all 
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observations support this view (1) m ccitam patients with undescended 
testis thenpeutic injections of nndiogcn arc followed by descent (Hamilton 
1941), (2) in primates the urine of prcgmncj contains androgen (Ilain 1939 
Dorfinan and A an W agenen 1941) (3) in rodents during postnatal life, m 
jections of androgen cause rapid growth of the bursa ("Wells” 1944) (4) in 
unborn rats the size and number of the interstitial tells of Lev dig maj be 
increased experiment allj bj injecting gonadotropin under the skin (Wells 14 
1946) and (5) in exj trnnents m which unborn lats are deprived of then 
testes or are subjected to this operation and then „iven pellets of andiogen 
(subcutaneouslv ) the data sccto to indicate that the fetal testes produce a hot 
mone (androgen) which accelerates the growth of such accessorv reproductive 
organs as the seminal vesicles (Wells* 1 * * * 1946) We are not aware of anj ob 
serrations which indicate that the gubeinaculum is influenced bv hormones 
There remains the related question as to whj the testes had failed to entei 
the scrotum during pubertj oi to enter it in resionse to the theiapeutic in 
jections of gonadotiopin Doubtless the answer is that hj the beginning of 
puberty the external inguinal imps were too small and too unyielding to pei 
mit descent As mentioned this was true of the left ling at the time of 
orchiopexy Is either above this nn„ nor below it were there any bands of 
fibrous tissue that might have prev ented a descent of the left testis 

In conclusion we vine unable to i lentify a gubernaculum m any of fom 
selected patients who wen. subjected to orchiopexj The notion that m such 
patients it maj be found 1 clow the tnndus of the inguinal bursa is due to a 
misconception of it If present it should lie on the posterior aspect of the 
bursa an I in the internal speimatic layer 
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the one which shout 1 le expeete! to rontun it Ue**j ite noil careful «eareh, no trace ef 
n guberuaculum con! 1 ! e fount! 

Transverse acctions of the tissue taj,(,el ! v meant of threal (asterisk Fig “) slowed 
that tie ridge of jentoneum ot«er\el during eurger, was caused b\ blonl ve«»e)s to tic 
rubpentoneal lajtr (tunica vigmalu communis or internal spermatic f item) Fig 3 illus- 
trates this point 

\ Hock of tt««uc luetuling tie fundus of the I ur«a ani the uj per part of the at 
tarhel "ligament (x y fig ’) »js «ectionel serially an! \erticallr The reel sot 
lihonel Hat tic li^ment’ con«i«tel of areolar tissue fat an 1 *n all blond ae««el3 lt« 
upper end fannel out to become a unform sjry of f lament* the rav being met t»" 
aemeutU d«*eribel la con, am u H to that of a gar leu hVe T1 e-e (laments motel * th 
the f inti s of tl e I urti la 1 lin I ng with tl e < uter Jaier (external «[cri Stic) 

In considering fins < tat it is tlnr tint thi ‘liniment” created by * , * unt 
dissution slioultl not Ik tilled tilt culienmuluin testis On the jostenor 
aspect of the lutein il sjunintit Inter «if the bursa ttheie a gubermtuum i 
(iriscnt should Ik < Minted to lie none could he found Although these o 
sen it ■ ms should not Ik til tn to litem that in all patients with unltscen e 
testjs ti guilt mitt iiliun tnutot he nluitiflcd thei me eudente against t e fnn 
moil not K II tint i pint to loo! for one is bclou thi bottom of the bursa 

The question tu.scs ns t , whither tl.e test.a (left) hid descended before 
bn th and tlun Ind tiscendt.l nfter birth n I Iienomeiion "hull occur, i 
m the rht stis monk * \ tW.slod. mi) Tlt.s question mnnut c 
hit tusi of ti ]n<h of retortls of pertinent obsei \ atu ns on the P 
infniict llowt \ 1 1 it nits Ik pointed « «t that the presence o sf|S 

the time of oitlnopixt dors not constitute widen c tint a one ^ be f orf 

Indatftnlh irtthtd the srrr turn brciusc nomnlh the hurt, h } 

the testis In gins «. descend In t sewn month fetus in « > Ve s ,dttf 1 
•tin idt desMtnltd in«I the opposite one lnd not the hurst in 
lest nil Ind iMcumi n si/tbh st.ueture (\\ ells VU>) ^ 

Vssunnns tint the lett testis htd not nt tnue rnehe r , 

might d Ik tint t„tms.s ol tin gttbe.ntculun, had been t he J-'M* ^ anJ 
This is most uiilikth beejust it rithiopcxa the testls ‘ . f thc guber 
lieettls. „ „l I s.en. tint 111 .he fin., .h T .«« 

,™„ll„,i ire ... milcll th. or, Ik. "* ' th .'«l «„,™l.» 

, ...jj, a , s m«rr uts<ntble to suppose th.t the 

Ind existed befne birth ami Ind betome nine cognizable after 
,,0 M a! to whl the left testis las dmte the .vte.rnl mgu.ml i rat 
lco.a.0 , > , hf ,, , ssn „ „* In „ct - 

£££» «r -h. -* r i-;* ■ ik,*- 
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observations support this view (1) m eeitain patients vnth undcscended 
testis, therapeutic injections of androgen are followed by descent (Hamilton, 
1941), (3) in primates the urine of pregnancj contains androgen (Ham, 1939, 
Dorfman and Van Wagenen, 1941), (3) m rodents during postnatal life, in 
jections of androgen cause xapid growth of the bursa (Veils 13 1944), (4) in 
unborn rats the sire and number of the intei stitial cells of Lejdig ntaj be 
increased experimental!} by injecting gomdotiopin undei the &km (Veils,** 
194C), and (5) in experiments in which unborn rats are deprived of their 
testes, or are subjected to this operation and then given pellets of androgen 
(suheutaneoush ), the data seem to indicate that the fetal testes produce a hor 
mone (androgen) which accelerates the growth of such accessory reproductive 
organs as the seminal vesicles (AVdls** 194(5) We are not a"nrc of anj ob 
servations which indicate that the guboinaculum is influenced hj hoimones 
There remains the related question as to whj the testes had failed to enter 
the scrotum during pubertv, oi to enter it m i espouse to the theiapeutic in 
jections of gonadotiopin Doubtless the answer is that bj the beginning of 
puberty the external inguinal rings were too small and too unyielding to per 
nut descent As mentioned this was true of the left ung at the time of 
orchiopexy Neither above tins ring nor below it were there any bands of 
fibrous tissue that might have prevented a descent of the left testis 

In conclusion we weie unable to identify a gubeinaculnm in anj of four 
selected patients who were subjected to orchiopexy The notion that in such 
patients it mnj he found below the fundus of the inguinal bursa is due to a 
misconception of it If present it should lie on the postenor aspect of the 
bursa and in the internal spermatic layer 
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SOM*. OBSERVATION* ON Tilt* USE Ot CURAHE IN Hit 
TREATMENT OF TBT \M?S 

John Adria.ni MI) and \lton Ocii'-ner AID New ORixvks, IiA 

(From the Department of Anesthesia Chanty Hospital an l the Department of Surgerj 
School of Xitdicne Tulane ZPiuersityJ 

C URARE until tlie past beteral yi/ir* Ins beeu regarded us a phavmncologn, 
curiosity rather than a therapeutic agent Its clinical application has been 
attempted from time to time but because the available preparations w ere of van 
able potency and there appeared to be a narrow margin between the dose ncces 
sary for the desired therapeutic effect and that which caused respiratory 
failure its use in the treatment of disease was regarded as hazardous The 
recent introduction of specimens of greater purity and standard potency has 
reused interest in the drug and stimulated insestigation of its efficiency in 
diseases of the neuromuscular sj stem The aetis its of curare is due to various 
alkaloids but particul irly to the presence of the ill iloid d tnbocurarine a 
crystalhzable substance Crude curare contains hy dfols z \hle resins some of 
which gne rise to undesirable side effects and tone reactions Through the 
efforts of Richard Gill m cooperation with the lescaich departments of eer 
tain phaimaceutical «oncerns prep »rntions of curate of standard potenev 
devoid of noxious substances are now available Two preparations general!' 
employed for clinical use are Intocostrin which is the crude drug freed of 
resins and toxic substances and tubocuranne an aqueous solution of the active 
principle itself Both arc prepared so that a gi\en specimen possesses stand 
ard potency Intocostrin is widely used as an adjunct to general nneSthesia 
to secure relaxation <>t the abdominal mnscles It is ilso extensile)' used to 
soften the convulsive phise in the mctrazol treatment of psychoses Scattered 
reports some tavorable have appeared regarding its use in treatment of dis 
eases of the neuromuscular system particularly when these diseases are char 
actenzed by spasticitv and hypertonicity of the muscles 

One disease in winch its use lias been suggested is tetanus The idea of 
nsmg curare in tetanus is not new Numerous reports ha' c appeared in the 
literature from time to time some as early as 1860 On the whole the use of 
curare in the tre itment of tetanus has up to the present tune been disappointing 
and unsuccessful The poor results have largely been ascribed to the nncer 
tauity of composition and the variability of potency oi the preparations of the 
ru £ The possibility that the newer and more lefined preparations such as 
JBtocoston might be more successful than the older prep i rat ions leads us once 
®?am to observe its behavior in this disease 

ft is obvious to one familnr with tie pli mnacolo^i of curare and the 
pa oozic physiology of tetanus that the drug eon afford httJc more than svrap 
Secelred for publication Oct j l9« 
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tppntK relief i« tkh, Canter exerts its action In blocking imputo to 

skeletal nm-.de at 1J« ending of tin somatic nmcs Apparent!? it inhibits 
Die action of diets ft holme at tins point Death froui oterdosage is n«nallv 
J scribed to wplntia from pari/vsis of the respirifon muscles Recent « 
2>erimcntal obsert<tfmits and clinic ll expcrienoi indicate that this premise is 
not strut/* comet Dttth /us been known to occur from urenlators failure 
In tetanus the usefulness of eur ire would be limited to mprroniin" iJic uJiisJe 
<PTMU The underhifi/ cause of the disc ise would remain to hr treated b? 
antitoxin ptmullin or other measures 

A tucoitne like action on the automatic pnu-rlia mac also lie observed. 
However, tins action uppeiis to he of little concern (.lnucalh because the dr-" 
necessin to cause it is Jarper thin that which causes ps r evs of the 
muscles In addition a histamine like action is ouasinmUs encotintered 

The following are some observations mule m file patients in wheni ito* 
diagnosis of fitamis wis established 

3ICTJJOO or sti-dj 

Tin acjuecnw solution of curan, known as mtoeostrin • containing twmtv 
units of stand ltd curare per cubic centimeter, wis used undiluted in all ease* 
J/cstisOlnti» n r equipment for art i fit nl respiration and for jdjniiiisteriQC OJ? 
SCU was in nibble at the bedside at all tunes Curan/ation was supervised bs a 
phwuan member of the anesthesia department wiio rem lined in constant a* 
tendance throughout the entire therapv Pro*ti,nutiie which to a certain fJ 
tent antizonizes the curare action was held in readiness for intravenous ad 
ministration m the event of ovenlosagc The recommended dose of one half 
unit per pound of boils weight was computed in each rase and this amount was 
not exceeded at am one time 


i is t etrorTs 

( Css 1 — V _>seiroll lolorej won in compJinmg of stiff ne-t and tn mus of O'® 
.Jn« itiirilioD wits adr itteil lo the lv pitil There -vac D o M torv of traunn Tie pale®' 

n n leiAinne,) in n rood «t itc of nutrition and appeared 1° he oentallv clear 


diagnosis of tetauu 
Upon a lmi s i 


was made 

tetai i« antitoxin "at idmini ter?,) 1 l < 1 1 units intrarenou.1' 

raiiMriilnrli In ad htion phei nl arl it il t,r 1^- m. gi'ts 

tuuscufa'f- erera four hours -Eight hours After <iJut? i n the sue the;* deparinpot 
consulte-1 regarding llie a~c of cornre t alb Mat? pUi si al exb.iu tion from lie joU'clc 
fpasm lntoro trm was a immisterel intra»enou«l> at the rule of 1 ' noil- J* r ‘ n,nut? 
until 60 ww's had been injected \n average of two minutes nns allowed to flap-e he- 
tween tfc mjootioti of et'h cob, e leonmeter of «olntjon Tie jaw graln-dlv relaxed 
ft per io 1 of fire minute- from the tune llie injection * i- started an 1 the ri£iJ't> of ‘he 
drautu'hed The aMom-nat muscles remains 1 rigid lowerer and tie eilrem.ties were 
bvpcrtonic The d^rcasel ,n uctiaity hat remained *etwe After three »»«** 

an a IJitionjJ 20 m>u of iotneo-tr 

Supplied W B- R * San * SC ~ '° rl ' ‘ 


S were aduuni tered flowlv 




o minute* 
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This was followed bT relaxation of the lnck and abdominal muscles The mu«ctcs of the Deck 
and jaw in the meantime be<ame completely fiiccid After souril rnmites more the ampli 
hide of thoracic excursions became marked)} diminished, The diaphragm still remained 
active Soon the diaphragmatic movements dimini-bed and cnnons of tie mucous mem 
brar.es and nail beds appeared Thtre was definite embarrassment to re*} vrution neees 
sitating the use of oxvgen b* mask The pul«e and blood pre«s Ur e remained unchanged, 
howeier Pulmonary mutilation became further embarrassed b} obstruction caused b} re 
taxation of the tongue The tongue was supported b} n rubl er oral aim n The patient 
appeared drowsy, apathetic, did not respond to stimuli, and was unable to talk or swallow 
The flaeci lity gradually lessened, and diaphragmatic artiwtv began to return Within thirty 
minutes the trismus and rigidity of the 1 irk and abdominal mus les h id returned The 
status of the mu a eular si stem appeared no different than lefore curarization The pitient 
was again aware of her surroundings and lias alert Pulse anil blonl pressure did not vary 
significantly during the entire periol of curarization 

Tort} file minutes after the completion of the injection of the first dose, 80 units were 
again administered intraienously oveT a period of twelve minutes The sequence of events 
was similar to tho*e follow ing the first dc-c However, tho state of muscle relaxation and 
flaccilitj lasted only twenty minutes this tune Eighty units wire then administered ultra 
muscularly m one dose Tie flacciditv gradually reajpeared anl was maximal in fifteen 
minutes, it lasted approximately thirty minutes 

During the relaxation induced hy the second and third injection, considerable mucus and 
*aliva accumulated in the jharynx The pitient wax unable to swallow the«e secretions he 
cau'e of the loss of control of the pharyngeal muscles and the muscles of deglutition The 
secretions interfered with the airway unless frequent auctioning was practiced This ap 
pearrl to be an objectionable feature of the therapy as it markedly increased the 1 azard of 
asphyxia in the face of tie diminshed ventilation due to paresis of the intercostal muscles 
and diaphragm la new of the fact tl at a jartial or graded response could not le obt lined 
and the amount neces«ar> to obtain relaxation caused complete curarization, no further use 
of the drug was atteraj ted and therapy was continued by means of sedatives m conjunction 
with the antitoxin The temperature came down by lysis, the muscle spasm gradually dis 
appeared and the patient left the hospital free of symptoms after three weeks 

Cvsk 2— A 2d year oil colored man was admittel to the hospital complaining of pain 
>n the jaws stiffness of the extremities, and inability to olen the mouth for ten dajs Simp 
toms developed several months after he hrerated the right index finger Physical exannna 
t'on revealed trismus, the classical nsus sardontcus, generalized rigiditi of the back and 
neck muscles and opisthotonos Temj erature was 104° I and he was semicomato'e No 
significant changes were note! in spm.il fiui 1 and urine or blood studies A diagnosis of 
tetanus was made 


One hundred thousand units ol tetanus antitoxin were administered intraienously anl 
40 000 intramuscularly upon admission I'henotnrbital, gr 3 was given intramuscular!! 
*rery four hours Eight hours after a lnu-sion, intoeo«trin was administered intravenous]* 
at the rate of 20 units per minute Forty units cau'ed a relaxation of the jaw and dis 
appearance of the in«niu* This amount was augmentel in an effort to relax the muscles 
of the abdomen and lower extremities Seventy un ,ts were required to effect relaxation of 
the muscles of the extremities Tie intern stal muscles by this tune lost their activity 
and respiration became ill ipliragmatic Tie power of deglutition and phonation was lost and 
*aira and mucus accumul tied in the pharynx As m the previous case, the decrease m pul 
monaty ventilation cause! anoxemia which necessitated the use of oxvgeu. The effect of the 
curare listed approximate!* fortv minutes after which time the «j asticity and hypertomcit* 
all (he muscles returned anl appeared to be of the same intensity a s before curarization 
a view o the fact tint Die dose n<ce-.sary to cause relaxation of t! e extremities was sufficient 
cause almost complete cession of the respiratory movements, no further curarization 
t'he V" 4 V"* Tett bouT ' hter tW P a,,ent «»»pletely exhausted from 

the marked upastic.tv It was decided to g.ie the drug another trial The lower extrem. 
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tom itu. relief »j Huv djvc ise Curate exerts its ad inn hi Mocking unjmVsto 
skeletal muisOp at t)u tmltttjs of tft c vtmatic nenes Apparentlv, it inhibit, 
tlic action of metilthalme at this point flntft from overdos-nre is nsnallv 
»sc«fi«l to usphc xi j from (Mr ill sis of the respirator* nmsdi’s Recent « 
pennicntal ohseriatwn\ .ml c /inn if expiriene< indicate tint this premise is 
not \trh.th correct Doth 1ms been known to occur from nrcutaton failure 
Jn tetanus the itsefiiJiievs of curate would he limited to tneremuig the crawle 
spvs/ir The limit rh uiise of the iliv ise would remain to he treateilh' 
antitoxin p< muffin or other mpu-urcs 

A moot im liU action on the automatic ganglia nia* also he obsenol 
J/cmeier, f/tis net ion appears to he of little concern clinic d!\ hei ime the d«e 
iiPcess in to cause it is hrptr than that winch causes pi rests of the skeletal 
muscles In addition a hMainine like aitu n is Occasion'd!* encountered 
Tin? following are some nhsc nations made m fi'e jntipnts Jn wjwoi the 
o'N of titmuiH wns established 

MLTiron or vtidy 

The aqueous .solution of curare, known as intoeostnfl/ containing tirm}* 
units of st iinhrd curar? i>cr mine centimeter, was used undiluted in all ca^es 
/fesusc itat mj* i <|iii|init ut for nrtifwnl respintitn and for fidmimsUnng 
(ten was iiMidaldi nt the lxslside at all times Curinzation was supervised V » 
pin Mum nuinhcr «f the anesthesia department who remained m constant at 
temhnee thriiu^iinut the entire themp* I’rost immune which to a certain «x 
ten t antagonizes the curare action was hehl in readiness for intravenous »d 
{tflu (stratum in the e\cnt of ocmfosigc The recommended dose of oae-ha)f 
unit per pound of hod\ weight vis computed in each case and this amount was 
not excppdfil at am one tune 


CISC RETORTS 

CiSE I — \ .tosrir-ofl colored womln eonj jinm;; of "(iff ni\h a 
ih<< <lu rati m wns a looted to tl r hospital There was no bi«tory o! Triuim TYs yU p0t 
was wotl (teve/opisl Hi a roc I elite of nutrition nnJ appeared to be mCnlMlv r’ear 
cal ex umoatiOn rticnlcd fever (J0l e F ), tri«rau« ngijitj of the neek anl at lonnnjl ma <«* 
an] I vportonicitj of the muscles of tic ertrr mines No puncture or other womul co&U be 
dcmon'tritcu JlmO urine in I spinil fluid cinnunitions reveaYei n 'AY tog tc^iuhcatit 
di tgn<i*is of tetanus was mate 

Upon a tons ion tetinos aPtitovin was idimm t<« 1 n mil units ihlrieenpu to »» J 
•flaflOtl ii/iits i nttiiotiiu*rolarU Jn o ) lilioo p| eoo> art itnl !<r 1‘ wb" 4 T>'* a l6lr * 

ttuv*cuUrto eier* four Iioun Eight hours after ulmis-ion tbe jno,tY f« a d»j **’ 

consulted TtgirJing lie o«« of nun to alien ite jt isi ,1 eihiuition from tie tuu««J 
spism IntocO'tnn wis a Jiainjsterp 1 ,Mwwmu.Ir nt tie rate of -0 u-rt" per 
until 00 units bod Y run '•n. i\ecag- of tw i min ites was allowed to elapse be- 

tween the injection o( each culm* centimeter of folition The jtw ^ra<juill» retired °'« f 
a period of five mwuto* from the time tl- injection »-.« M-rled and the W Wj of ihe neOi 
diminished Hie aWom'nal wu-efes fcwiined nftil Innever and tie er, remit 'es were «ih 
,ivi ertome TYie r*4*tt* <lee, eased .0 attmty lot remain- i a< t.ee \ftc, three murntM 
an additional 20 units of ***<«"“ «« *' imi 
"~^ UD plled by F u RA“ lb h * Son ’ S '"‘ y ° r 


i ut two 


n ter? I efon/i or ft a pf'oJ of t 
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intramuscularly for four days During this tune, in spite of heavy sedation with barbiturates 
and the use of tetanus antitoxin, the muscle spasm appeared to increase in seven tv and be 
eame more generalized On the fifth day, it was decided to alienate the spasm with cararc 
Into cost rm was administered intravenously at the rate of 10 units per minute Sixty units 
in all were given at this time The jaws slowly relaxed Within fire minutes, after com 
pletion of the injection, the effect of the drug appeared to be well established The ab 
dominal muscles and muscles of the lower extremities remained rigid, however An addi 
tional 20 units were given The ankle clonus, which had persisted, now disappeared, but 
the powers of deglutition anl phonation di-ippeared also Thoracic movements became 
depressed although the diaphragm remained active Saliva and secretion accumulated in 
the pharynx in spite of the administration of 05 mg atropine intravenously before curan 
ration Forty minutes after the initial administration, the muscle tone began to return. In 
fifty minutes the mu eles appeared to be as spastic as before curanzntion Blood pressure 
and pulse varied little throughout the entire procedure An additional CO units were adminis 
tered intravenously in the some manner but at a slower rate tlan the previous injection The 
tune of administration was exactly one hour after the first injection U ithm five minutes, the 
relaxation was complete The intercostal muscles wore inactive, the power# of deglutition 
and phonation were absent and the extremities were relaxed Q ahva and secretions ap 
peared again in copious amounts One hour later, the tone of the muscles began to return 
The patient remained quiet The dose was not repeated as in the previous cases because 
the amount necessary to cause an appreciable lo*a of muscle tone caused respiratory depres 
sum Gradually the patient became restless Five hours later there was marked excitement 
and intense spasticity of the muscles Sixty units were again administered intravenously In 
th fl same manner as previously described The behavior wss similar to that after the 
previous injection The response lasted ftty minutes this time The dose was repeated 
again and similar results were obtains 1 Each administration was followed by marked re 
spiratory depression in this subject In view of this and the experience with Casa 3, cu 
ranzation was discontinued 

Case 5 —A 24 year old colored man was admitted to the hospital complaining of pain 
upon swallowing The day before admission, he developed pain and stiffness in the jaws 
Injsical examination revealed trismus stiffness of the neck muscles, and rigidity of the ab 
dominal muscles A diagnosis of tetanus was made He was given tetanus antitoxin, both 
intramuscularly and intravenously, and phenobarbital at four hour intervals as in the pre 
nously described cases Approximately twenty four hours after admission curarization was 
attempted 

Intocostrin was administered slowly intravenously at the rate of 10 units per minute 
highly units were necessary to produce any notable effects The jaws slowly relaxed With 
m four minutes after completion of the injection the effect of tho drug appeared to be 
well established The intercostal mn«clcs became progressively less active Tho diaphragm, 
*er completion of the injection of the 
Artificial respiration was instituted 
was cold and clammy The pulse re 
warned unaltered There was no notable change in blood pre sure Diaphragmatic activ 
itj beigan. to, xebsm VsxxAy mraatts, later bat because movements were ineffective in main 
taming adequate pulmonary ventilation the artificial ventilation was continued The inter 
co*tal activity became fully established one and one half hours later Power of deglutition 
re urfted after two hours It seemed unwise in the face of the response obtained to repeat 
me a iminiatration of the drug 


Although one cannot pass upon the merits aud demerits o£ curare m the 
tbrt 5 <Q ?v OE Utanus tbe experience of the foregoing cases, it is obvious 
ie therapy as conducted in the patients was not without hazards and pos- 
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ties were rigid Scanty units of mtoeostno were again administered intravenous!- u droi 
ed doses over a period of five minutes As before, complete paralysis of the mo'eles of tlw 
cranial, cervical, and spinal segments was obtained before any appreciable lews of tore of ti» 
muscles of the extremities was apparent. The effect lasted thirty minutes The hjjerto- 
mcity anil spasticity reappeared and retorne t to apparently the same intensity as before th" 
administration of 1! e drag Seventy units were again admi n i s tered, but this time intramufn 
larly m s single dose IV i thin fifteen minutes t) e muscles of the upper extremity were own 
pletely flaccid The powers of deglutition and pbonation were gone, there was a notable 
diminution m thoracic and diaphragmatic activity The lower extremities continued to tie 
spastic at nil limes, however Forty five minutes after the administration of the dmg 
hypertonii-ity and rigidity reappeared in tt e mo«rtes of the head and neck bo fwtfcer 
attempt at curanration was made because it was obvious that the do«e nece»saiy to «** 
the loner extremities in this ease coulJ be obtained only by complete curamation and «- 
epiratory paralysis Treatment was continued with hypnotics and the patient recovered. 


Case 3 — A C3 year old colored woman was admitted to the hospital complaining of s 
net* of the jaws and rigidity of the muscles for ten days The pcrtal of infection W* 
puncture wound caused by a splutter in the right hceL Details of the history were ' raf” 
Tr««mo» and rigidity of the neck and back muscles were pronounced bhe appeared to 
well nourished and *Urt With the exception of the ncuromo«cular findings, no abno m 
ties were noted upon physical or laboratory examinations A diagnosis of tetanus was ms 
fehe was given tetanus antitoxin, 60,000 units intravenously and 40 000 intramnscnhif^ 
In addition, pheoo barbital, gr V/, and nmjtal, gr IV>, S" va 

every four hours during tho first day Oxygeu by nasal catheter was also ' I»* . 

four hours after admission, becau-e there appeared to be little change m 
status, curare was requested Intocostnn, 40 unit-, was g.ven rfowlv over a penoh ol ^ 
eral minutes rto«i«, heaviness of the lids, and relaxation of th « ®"* c wt erco 3 tsb 

neck craduallv appeared. The muscles of the abdomen became relaxed and the 


anesthesia machine During this period, the airway became ob-tructeu w. u mu - e 
ns in the previous cases, had accumulated ,n the pharynx- 

moved by applying suction During this mterva , cm : , P PtotU giaio'' 

at one time imperceptible Blood pre»surC was not ««rtea * cume eKec *„ After 
(2 cc of 1 2000 solution) was given intravenously to antagon. e b ™ M on rc- 

an estimated pirn! of five minutes, the pul-e breathing became 

gaining its former quality and becoming of gem i volume Dia /^ , lt of muscle* 
relished as the effects of curare wore off Tbs .abored W 

andre-piratory failure followed Artificial reapitatmn was i immediately * ^ ws , 

ing further resnscita n0t granted It was impossible to determine from 

I’ernussioa for a ^ du^to the effects of the curare, either directly or & 

i. ™ « *-* -** ■* 1 ‘ 

directly, or to ' ,0 > uc v 

„o, 

, c V J > after reeeit 

fare aduus 
is oatitox n 
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In most instances the drug was gnen while the patient was lecening harbit 
urates On three oecasums m three of the cases the sedation was withheld 
and the curare used alone \o appreciable difference was obsened 


SUHMARt 


Curare (intoeostrm) was gnen to the patients in wham the diagnoss of 
tetanus was made for the purpose of alienating com uls 011s and muscle spasm 
Relief from the spasm was not ohtninc 1 until tin dose which caused almost 
complete curarization was gnen The response was fleeting listing in most 
instances twenti or thirti minutes after which time it was necessirj to lepeat 
administration of the drug In addition respirator! depression and obstriic 
tion were aioided with difficult! One patient died one hour after adminis 
tration of one single dose of curare which had been followed In respirator! 
and circulators failure Although the cause of death was not determined in 
this case it was belies ed to be caused b\ the curare 


of P 1J ! ron<«n!C3< rx*»ldent in 
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s esses certain driwbatks First anil foremost is t!ie objection that the action 
of the drug tv as of short duration Repeated doses were necessary at frequent 
intervals to maintain a sustained effut Tins would not be a drawback if 
almost complete ctirarization had not followed eich attempt to obtain the degree 
of muscle relaxation deemed to be of cluneal % nine When curare 11 used as 
a« adjunct to inhalation anesthesia the less of muscle tone appears to be in 
proportion to the amount of dnift used Tins graded response was not obtamel 
in these pitients Instead the effect appeiml to be abrupt in onset rather 
thin gradual and the muscles Ixs/irne flaccid shnrth after the loss of isnw)? 
tone became apparent E\en though the cur ire was administered slowly in 
ilmdrd doses the deerc isc in muscle tone was not apparent until the arooun 
winch caused flacciditv of muscles had been administered 'Moreover the van 
ous groups of muscles were not affected simultaneous!! The quantity of dm2 
sufficient to relax the museles of the head and nrck did not neeessanlv affect 
the muscles of the lower back or alnlomen The fact that curare affeets struc 
tures iniien ated In the cranial and cervical nerves before those innervated 
In spinal nerves was well demnnstnted bv these patients The dose necessarv 
to relax the more resistant groups of muscles innervated In the lower spinal 
nerves c iuscd parallels of the muscles supplied by the crimal nerves The se- 
cretion of silivn and mums continued, but due to the loss of power of d“ 
pint it ion accumulated in the pbarvnx Tlie pharyngeal museles became rc 
laxed the tongue sipped backward into the pliarvux and tnpether with the 
mucus caused partial olntruction to the airvvav Pulmonary ventilation was 
further embarrassed bv paresis of tlie intercostal museles Respiration invan 
nblj was gasping and jerkv The possibility of obstruction coupled with di 
m unshod ventilation was a hazard which was experienced with each admmi* 
trition of the drup Theoretieallv respiratorv failure should be adequate^ 
c ired for bv artlfkld respiration However tetanus is .1 serious disease in 
which considerable stress is placed upon the respiratorv and arcnl dory systems 
In the ripiditv and convulsive spasms as well as the infection Respiratorv 
failure itudei these ciicunistanecs can he disastrous Furthermore recent ex 
penmental studies in dops indicate tli it death octiirs after protracted use® 
curare even in the face of adequate pulinonarv lentdation * Presumable «t •' 
the result of circulator! failure In view of the hazards involved constant 
attendance of the pbvsiemi directmp the thcrapv is mandatory Althoug 
this is not too much to is k to save a life if often happens that such arrange 
moots are not alwavs possible 

The suggestion has been made that the iliup lie administered in small cto ww 
at less frequent intervals without attemptmp to overcome completely the 'pa'" 1 
and obtain “normal” muscle tone Tins technique has been employed in yari 
OUS tVT es mvOtomas and spastic diseases with some decree ot success H° w 
e\er the promptness yvith yvlnch rigor trismus and ether manifestations of 
In pertouieitv returned a« the effects of the dmg diminished seems to preclude 
this as a possibility 

■ A and W <* nclas. A Fal-il Fft-ctj of Ir loner-i Complete Curari**tlon 

y m j W&U* »** 
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bronchi, bronchioles, atria, infundibula, or alveoli, flD(l the nature of the epi 
thclmm may be profound!! modified by the increase m tlie size or by the bal 
loomng of the cyst as well as the presence of infection 

According to Miller* the manner in winch a bleb is formed is simibr to 
that which takes place in an interstitial emphjsema, namely, a rupture of the 
wall of an alieolus which allows the air to escape into the alveolar layer of the 
pleura This occurs at a point where, from some cause the ebstic fibers m the 
alveolar wall hove given way, possibly from having been stretched to the break 
mg point The air extends along the pleura m the same manner that a dissect 
mg aneurysm extends along the wall of an artery He also found a well marked 
emphysema in every case in vihich emphy sematotis blebs occurred 

In the case of a bulla the alveoli are first dilated then atrophy and rup 
ture of the alveolar walls take place with a gradual formation of a bulla of 
greater or less size which communicates with a bronchiole or a larger division 
of the bronchi il tree In the case of a bleb the pleura is separated by the air 
from the underlying alveolar walls In bulla formation the pleura retains its 
connections with the lung although the alveoli beneath it give rise to a bulla 
through rupture and fusion 

Grossly in the first type the pleura gives the sensation of a thin membrane 
which slides freely over the surface of the underlying substance In the case 
of a bulla, it is not movable and the underlying space gives the impression of 
an air filled cavity 

Although the emphysematous bleb and bulla have been included m the 
group of pulmonary cysts they actually are two distinct entities The wall of 
the former pathologic condition is lined by the surrounding alveoli and there 
is no true epithelial lining while the latter has a definite bronchial epithelium 
The bulla can be considered best as an advanced stage of a localized pulmonary 
emphysema 

Obstructive processes of the bioncbi caused by either intrinsic or extrinsic 
lesions will produce a byperinflated bulla As a result of a check valve mech 
amsm however, the affected segment beeonies blown up with air so that the 
bulla may reach huge dimensions which may rapidly increase or diminish m 
size and not infrequently disappear Because of this valvular mechanism, con 
stant intracavitary positive pressure may develop, giving rise to a picture which 
>s described by many as pneumatocele 

CLINICAL PICTURE 

Since emphysematous blebs and bullae are frequently associated with 
marked emphysema the clinical picture may be that of the latter condition 
ony The symptomatology however, depends on the size location, valvular 
mechanism condition of contiguous lnng parenchyma and changes that may 
, T>lace in mtra thoracic pressure Infection is nrely seen and plays no 
important role m masquerading the disease, unlike cysts of other types which 
twtl PTOne *° in *'‘ ctl °n and frequently cause symptoms of pulmonary suppura 



PUSAIOSARY CYSTS 
Special Rffekence to Surgical Treatment of 
Emmitcematols Blebs and Bullae 
Emil Xwluiio, JIT), J»fvv York, X Y, and Lvzaro Linger, 31 D 
CGrdobv, Argentina 

(from Ike Thoraac Serrue, *ev Fngland Deaconess Uotpda!, Boston, J Iasi) 
pCJLMOXABY cysts, a pathologic entity that includes abnormal localized 
* (Intentions of the \ a nous porttons of the tracheobronchial tree and other 
discrete sacs originating from the interstitial portion of the lung are found is 
increasin'' numbers today because of the wider use of routine roentgenohgu 
examinntions of the thorax 

Bartholin in 1687, reported the first recognized case Since that tint 
mam hue been reported Koontz* in 1923 reviewed the medical literature anJ 
found presentations of 103 cases and in 1937 Schenek* found reports of 3S1 
cases 

However the term “pulmonary cyst” has been used to designate a wide 
variety of pathologic entities, thereby creating confusion concerning the cbm 
cal terminology Various pulmonary lesions have been included in this group 
congenital pulmonary cyst, cystic bronchiectasis, epitheli 2 ed cavities following 
pulmonary suppuration, pneumatocele (localized alveolar or lobular aetasia) 
chronic interstitial pneumonitis with emphysema, emphysematous bullae, and 
pulmonary blebs 

It therefore, becomes evident that when one mentions pulmonary cyst 
strong consideration should be given to its etiology, pathogenesis, and clinical 
picture rather than to discuss pulmonary cysts as a homogeneous group 
Emphysematous blebs and bullae ha\e come to our attention on occasion and 
unlike congenital cvstic disease of the Jung, little has been written concerning 
their surgical management 

It is therefore the purpose of this paper to present five cases three 
emphjsematons bullae, one suhpleural bleb, and one chronic interstitial pneU 
momtis with emphysema four of which were treated bv conservative surgery 
and one by lobectomy 

ETIOUMJV AND PATHOLOGY 

Although the precise mechanism of the genesis of pulmonary cvsfs is stiV 
unknown, it is generally admitted that they originate either from a develop 
mental error or anomaly Boyd* stated that there is such a great difference of 
opinion as to their pathogenesis that dogmatic statements are most unwise but 
there are three probable origins (1) congenital bronchiectasis (2) dilatation 
of lymphangiomatous spaces, and (3) cyst formation in aberrant lung tissue or 
vestigial structures The wall of the cyst mav have the characteristics of 

~ Received for publication Oct H J«» 
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ity the cjst which is uiuld pressure will immednteh herniate through the 
pleural rent while the normal lung tissue will collapse because of the pneuwo 
thorax The evst may then increase m size with the administr ition of endo 
tracheal positne pressure Attempts to decompress the cyst manually arc usu 
ally futile proving the presence of a one waj \al\e mechanism The cjst wall 
mat be uni or multilobulated \ot infrequently discrete emphysematous 
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Mam uses ire symptom less and unrecognized for long periods of time 
ivlun tlit. lesions me not sufficient], large Often pnhnonar} Webs asi b utiae 
aecjuirc lar{,e dim* nsions w ith marked compression of the surrounding lung and 
displ leement of the medrastmuni causing respirator, embarrassment Dyspnea 
K ^ 1CI1 a I’foimnemit svmptom the de„m. of which depends upon the patient, 
acfmt\ or exert ion The difficult, in breathing is not infrequentlj in the fonn 
o wheezing Cough expectoration or pain in the chest are freyuent ram 
plaints Occasional!, the sputum imj be blood streaked Cough associated 
with wheezing nm suggest n diagnosis of bronchial asthma 

Not infrctpuut!, a spontaneous pneuiiiotliorax resulting from a rupture 
of a puIttiOuan bleb or bulla is indieatne of this condition as has been dead 
demonstrated m patients reported b, Oedtsh and Miles’ 

RVWOlOOIl mvTLREf, 

llouitgemigraphic stud, presents the onh eudence in the diagnosis of 
l>u!m«fi«rj bleb «ml bulla The lung field shows a peculiar sanation from 
normal The shadows cist b, these structures are usually circular or nsjf 
shaped sometimes linear vacuolated in t,pc simulating bronchiectasis Thev 
appear in tlit rtent„en plate os a large arci of increased brilbancv in the 
midst of which a ft w lung markings cm be Mien The border of t! ese annular 
shadows is represented b» a fim hairlike thin and sharp area of increased 
densitj winch differentiates them from the walls of a congenital e,st which arc 
tnt/ier coarse and often finely frajed out 

A tension or localized pneumothorax can frequently be mistaken for 
either a bleb or bulla because both conditions show an area of increased bnl 
It me, mid hek < f liozmal lung markings However in a large emphjsematou 
India some compressed pulmonarj tissue can alwajs be seen either in the apes 
of the fang or m the emtophreme angle Another differential feature is that 
in tension pneumothorax the lung collapses toward the hilus where it form* 
n prominence it its mot 

TREATMENT 

As previous!, mentioned emphysematous blebs and bullae under certain 
conditions such as died vahe mechanism with obstruction to the egress of aw, 
will billoon out and acquire large dimensions The mechanical effect upon res 
pirition and circulation will then cause incapacitating dyspnea Pulmona)'} 
blebs and bullae even when large can be asvmptomatic and onlj disco, ered b, 
x raj examination the' frequentlj will disappear spontaneous!} These pa 
tients arc not candid, tes for surger, no more than when the, constitute onl, a 
part of generalized pulmonarj fibrosis and eraphj sema 

Tie five patients flat we report base all l ecu operated upon because of 
respiratorv distress to the degree of incapacitating tlem from leading a normal 
fife 

OP£BWl,E 1 ROCEDUR1; 

Operation can be performed under local paravertebral block with end«- 
il fldinei intubation or m let ewemi avert been Open opening the pleural ear 
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absence of breath sounds over the lateral and posterior portions of the lung Hoentgeuo 
gram (see Fig 2, A) of the chest on Dec 39, 1914, dotted a th,n« ailed, clear area at the 
left base which extended from the anterior to the postepor chest a all but did not include 
the costophremc angle There was no fluid present m the pleural Ovitj The marking- 
in the adjacent lung were somewhat thickened and, except for this, the lung appeared clear 
elsewhere The mediastinum was displaced slightly toward the right and the left diaphragm 
was somewhat elevated, probably as a result of the megacolon Bronchoscopy mealed an 
upward displacement of the left upper lobe bronchus with narrowing of the loner lobe due 
to rttnnsic pressure At operation Dec 20, J9«, excision of emphysematous Web was done 
During operation many subpleural emphysematous blebs in the tlOTsol segment of the lower 
lobe and one very large in the lingular segment of the upper were reen The lingular seg 
merit had a complete fissure line, creating a separate lobe 

Ihcrostopic Diagnosis — Microscopic diagnosis was etuphysetmtott* lung tissue consistent 
with subpleural bleb 


f LH OVV5.Q 


'Iff 2 (Case S) — A Preoperative roentgenogram Showing pulmonary Cyst 0, postoperative 
roentgetvosffant showing absence ot cjst with re expansion ot rem lining lung tissue 

Comment — This patient was referred to us because of progressive short 
ness of breath which prevented him from doing Ins work Intrathoracie pres 
sure symptoms were present as shown by roentgenogram and bronchoscopy 
The operation relies ed the patient of the ss mptoms Follow up \ ra\ picture 
(Fig 2 6'i showed re expansion of the remaining lung with absence of emphj 
sentatijus changes 

<' \se T — 1 R , a 22j car old student nurse nos a lnutted to the lio«pitat bepleraber, 1944, 
cpmpUiiiine of fatigue and some shortness of breath tor quite some time, but these symp 
toms Were not bothersome until two months before at which time she complained of pro 
gressiye djspnea slig! t cough productive of two ounces of mucoid «putum daily, associated 
with pressure letwattona and soreness in the lower left ch*«t region During flie two month? 
'Z"™ !u •**"**+• noticed that the Jeff costal margui M « begtnn.ng to flare out 
thoray'wa,*™^^ ,h * BoStaa ^ » d'Oguos.s of spontaneous ppeumo 

ra de 0po o reviewing roentgenograms taken one and one ball jears before, the 
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c)iang<s can be seen in the periphery of the remaining lobes One or more 
segments raa\ lw involved The capsule is thin, glistening, and translucent 
Upon opening the air-eontaining cavities, loose strands of fibrous tissue areen 
countereel traversing the walls The communicating bronchioles ratinot altran 
he found, even with the aid of mereased intrapulmonic pressure However in 
creased pressure delineates with relative necuraoy the margins of the health' 
lung Hronchiohr openings, when seen, are closed individually with mattress 
silk sutures Through and through mattress sutures are next placed at the has* 
of the evst through health' Jnng tissue m order to obtain an airtight repair 
At this time, saline solution is poured into the open c'st and the anesthetize is 
required to increase the intrapulmonic pressure so that air leaks may be detected 
and if present, are repaired The walls of the cyst are then excised down to 
the previous suture line and the lung surface is pleuralized bv suturing the 
edges of the removed evst with interrupted silk Little or no hemorrhage is 
encountered Emphysematous lobules are sometimes present in a pedunculate! 
form and can he easdv removed bv placing mattress sutures through their 
pedicles The lung is again expanded for further detection of air leaks The 
pleural surface nro then rubbed with dry gauze in order to produce an obhter 
Hting pleuritis A drainage tube is finallv placed m the pleural canty which 
is kept under negative suction for fortv eight hours to facilitate a rapid re- 
expansion of the remaining lung and obliteration of the pleural space 


CV«r REPORT' 

( v-e 1 — J X a 0» voir o] 1 man wn» a imitonuan He had a history of chronic 
rough progressive shortness of breath and wheezing for the past five -react ‘•lnttlr P 1 *” 
won to n Imi*«ion Ihi patient eougl ed a nd ci| ectorated shout two ounces of taucoporutar 
sputum snl ha I pain in the right che«j n*-omted with marked dyspnea *nl wheenog E» 
nmmation of the ehe«t reseated marled limitation of motion on both “idc* and aa ecfhr 
vematous tvpc of ehest Over the region of the right upper lobe, breath sounfr were rett 
distant Y rav examination on ''opt 4 1943 revealed the left long to be apparently nor 
tnal The uj per right luDg fi< 1 1 rhowed an weren«ed briltiiwy and a marled redaction M 
pulmonary markings which ‘■ugj.i'-ted a large thin walled bleb or canty The right upper 
lobe was displaced toward the diaphragm a* a result of the ait-coatauuug cant? At 
operation on lice 3, 1943, excision and repair were done A giant air-containing cyst was 
found ip the right upper lobe titling approairaateh one third of the Totutne of the right 
bemithornx Posterior to the erst four smalt bullae were seen 

lficrorro; ic fl.oonojir — Micro-cOpir diagno-n was <omj mile with bullous empfiy^roo 


Comment —This patient was treated for asthma for many years because 
allergy tests proved him to be sensitive to house dust Following operation, If' 1 ’ 
patient was markedly re fie ted of dyspnea and wheezing 5 rav followup re 
sealed a completely re-expanded upper lobe with no evidence of emphvscmatoas 


ehanges 

2— L. JJ„ a man aged 5S yearn, a clerk, was admitted to the htwpital December, 
J914 Up until three years before, the patient was lu apparent good health At that tune 
white riding in a car, hr was seized with a paroxysm of coughing and complained of marled 
shortness of breath which was progressive There was no history of expectoration hemoptr 
r wheezing He had sinus trouble for several years Jfe also had a double inguinal 
heram repaired and megaeoton, still prevent at the time of admission. Upon phy*rcal « 
animation »o abnormabt.es were found m the right lung In the left lung there was an 
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!' e left «ule which lia ! been present for three yexrs Hoentgenogram taken one year beforv 
admission revelled i 1 irpe, air containing cv«t in the left lowir suit of the elicit X.n\ 
view f«ee Vig 3, A) upon tdonssion revelled decreased density throughout the entire loner 
half of the left lung Throughout this area many hhrotic strands were present, giving ri«e 
to a eystlikt? appearance I,uag markings in the superior portion of the emphysematous bleh 
appeared to be quite clo-e together The upper third ot the lung “1 awed no abnormality 
Tbe impression wav that of emphysematous bleb involving tie lower onehilf of the left lung 
Upon comparing both views, taken one year apirt a definite increase iu the »uc of the cyst 
was noted Physical examination revealed hyperresomneo and nl -.eiice of breath sounds in 
the loft lower thoracic arei While in the hospital the pxtuut develipil an episode of 
coughing, wheeling, and cvanosis which tinmlited a tvpn il lirondml asthma iWhcL At 
operation Aug J7, 19-15, excision and repur were done When the phural cavity was opened 
a huge, balloon cy«t immediatelv herniated through the opening indicating the high mtrn 
cavitary positive pressure 

y/icro'Co; ic Dmonosis — Vicroscopn li ignosis »v emj hv sent it mis lung tissue, consistent 
with hul In 



Comment — This Use way interpreted as Irwnc >u<tj «sti»u 4 and lied fed at 
coulinglv without benefit The uu lease m the sue ot the pulmonarv lesion 
dituf uYspi’iceroent of the mediastinum demonstnte the increase m positive ultra 
cavitarv pris-surt which results from the check valve mechanism Postoperative 
roentgenogram (Pig 3, Jl) leveals complete re explosion of the lobe with dis 
appearance of the eruphv sematous area Patient lias returned to woik with no 
iticapautatmg &\ mptoms 


t ON CI f ‘•tO'SS 

1 Pn * covps of pulmonarv einphv st matin, s evsts thiec bullae, one bleb 
seated** * htme ,nf c^W‘H-einpii}srtna involving the entire left lobe, arc pr e - 
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fame radiologic j irtuns was found which was later interpreted as a confeemtal evstie forma 
t»oa of the left lube Fxamioation of the left aide of the chest revealed a slight); pro aim 
eft eoital flare lVriu«sion note was hjperresonant and breath sounds were almost ibseti! 
riser the left lower lolie area Itreath sounds were also high pitched and alighth snppressci 
oser the left upper lobe Kronehogram revealed a distorted left lower lolie bronchus with 
crow ling of the tronchial branches \t operation on July 27, 1914, the lower lobe war 
fouu ! to f«e ballooned out, especially m the ba'ilar segment No anthraeotic pigment conll 
In* sesn in that segment, in contrast to the superior segment, which presented normal pig 
mi citation Diffuse hj perinflated lolulea were found rather than one thin walled, large hal 
twnwel t>*t M vins suggested 1 » the roentgenogram V left lower lobectomv was performed 
The gro«s epeormn retenle 1 about !H) per cent of the lobe to be made up of tensely d s 
tPn led lung ronformiog to tbe shape of the che*t wall This portion was smooth gl sten 
■tig, light pink yellow, and was soft onl spongy in consistency At the apex and along th 
anterior portion of tie medial aspect, there was a strip of gray purple, noncrepitant alcV 
•“tie lung tissue j resent The cut surface revealed wi!e»pread spongy lung parenchymi 
imolnng nbiut 1*3 per cent of the lolie This segment consisted of diffusely d lated alveolar 
sacs whirl, measured to 05 cm ncross 

3(teroicnpic Juno nosit — Microscopic diagnosis was marked emphysema with peripheral 
n t elect a«i« 


Commuit — Although no single, large bulla or bleb was found the iB' 
shadows were mistaken for a pneumothorax The lit perinflated lobules caused 
the pressure h\ in p toms ami prognosis e thspnea Lobectomy W4s performed 
lieonse of the diffuse imohenient of the lobe The postoperatite xrav ex 
atmintion ret paled complete re expansion of the left upper lobe without an) 
etidenie of emphysematous changes The patient completed her training ant 
is now stmptom fru 


( \se 4— J U, » 41 vi trill man was a cobllcr tdnutted to tie Jo«pital on March 
12, t‘H? tie pitient eomjluim 1 of cough, productne of slight amount of thin, mucoil 
sjutum \t times the sputum was Howl etreake l Progressive dyspnea associated with oc 
casionnl wlreiing was nbo pre-ent Tie jaticnt statel that three months previous to ad 
mission be fell » tut Me break » Ins right ehe-t *ul he raised a large amount of «ourts«< 
mg, colorless material This [atient was <Jiagno«ed elsewhere as tuberculous T rar <* 
nmination of the che*t on March 12 1043 revealed that in the left bs«e there were presoi 
n few curved grncile lineir at a Ions «ugge ting mr-containing eavities On the right « * 
lung Markings wen absent aboie the aeconl interspace anteriorly and the fifth Tib posteriori 
The X nv report was as follows Possible pneumothorax pocket but the fine lines wnic 
formed the lower 1 order of tie area were more auggesnve of a large empl y.eniatous bulla 
ltight and left diaphragm were low in position Vt operation March 14 1J4 j exction an 
repair were done In the right upper lobe a huge emphv *ematous bleb was found almo' 
replacing the entire lots* There were also a few enij 1 v sematous lolulations in the m lie 
lolie 

Uuroieo; e f> flff»<wit— Mi ro* op liagnosis was fil rous tissue with nesotleliat 1 »'t>K 
consistent with Ml phj seroatous IW 


Comment The x rat apptaranec of the bleb could hate been easilt tuts 

taken for an apical pneumothorax This patient was diagnosed and treated 
for tuberculosis Postoperatite x ray view shotted complete re-expansion of 
the }un" and ns tet shotted no etulenee of progression of the empht sematous 
changes' 5 found during operation m the middle lobe I’d t tent at the present 
time is astmptoniatic 

r 5—lt R a man aged 49 >ear», was a plumber lie was admitted to the hospital 
n 1<»45 complaining of progressive dyspnea on exertion and marked wheea.ng on 



BRUCELLOSIS OSTEOMYELITIS 

Report of Two C'sfs Jw Wnion Shafts of the Long Bones Were Involved 
George H Lowe, Jb JI D * , 

and Pvut. R Lipscomb, MD f Rochfstfb Minn 

S YSTEMIC brucellosis during the acute phase characteristically produces two 
outstanding sj mptoms namely fever of \»rjing degree and generalised 
aching especialh in the lumbar portion of the spinal column and in the long 
I ones Might it not be reasonable to suppose that an embolus of species of 
Brucella could multiply in these bones to produce osteomj elitis t A search of 
the literature reveals substantial support for such a supposition because there 
are numerous reports of brucellosis of the lumbar part of the spinal column 
and an occasional record of a similar infection in other bones 

Since there are several excellent reports which describe brucellosis oste 
omj elitis in tho lumbar portion of the spinal column, only brief mention of 
this particular lesion need be made herein The few reported eases in which 
brucellosis osteomj elitis has involved hones other than the spinal column will be 
considered in more detail Stemdler 1 mentioned the largest series of recorded 
cases of vertebral infection he said that up to 1939 fifty seven cases had ap 
peated in the literature He also added four cases of Ins own in which all signs 
jointed to infection with some species of Brucella In onlj one of these four 
cases was tie causstive orgunsm produced In eultuie of material taken from 
the lesion since this single Use was the onlv one in which the treatment was 
surgu.il permitting of itxess to the lesion 

Kulowski and \ Hike* sunmumed this single case of Stemdler which was 
the first instance of proved brucellosis osteomj elitis Ivulowski* also reported 
two cases of form it ion of nbsiess unong ten eises of btucellosis of the spinal 
column Generally unsenatne treatment eventuallj jields fairlj good re 
Milts is demonstrated b\ Stemdler and plialen Pnckman and Krusen 4 the 
latter of whom cmplojed fever theiapv with success for two of three patients 
Stemdler' and Kulowski 5 * in their overlapping reports referred to kcv 
eral interesting vases of extraspmal osteomj eldis proved by culture to have a 
basis m brucellosis One patient who had had osteomj elitis of the humerus for 
six vears was cured by sauccnzation and establishment of drainage In another 
case after severe infection the head and neck of a femur finally healed and the 
h»p joint underwent complete anhjlosi* with no treatment other than establish 
ment of drainage Cases of brucellosis osteomj elitis involving the skull and 
lschlum a,,d the boneq of a hand also have been reported bj Stemdler 

>orted an instance of 
Donoghue 7 described 
head Ankj losis of 
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2 Emphysematous Webs and bulla, under certain conditions, are definitely 
incapacitated because of progressive djspnea 

3 A simple, toiiservatn e type of surgical treatment, with excision of the 
involved area and preservation of noranl lung tissue, is described 
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BRUCELLOSIS OSTEOMYELITIS 

Report of Two Cvsf.s iv Which Shafts of the Long Bones Wise Involved 

George II Lowe, Jr M D * 
and Paul R Lipscomb MB f Rociifstfr Minn 


S lSTEAUG brucellosis during the acute phase characteiistically produces two 
outstanding sy raptoms namely fever oE \irying degree and generalized 
aching especially in the lumbar portion of the spinal column and in the long 
bones Alight it not be reasonable to suppose that an embolus of species of 
Brucella could multiply in these bones to produce osteomyelitis? A search of 
the literature meals substantial support for such a supposition because there 
arc numerous reports of brucellosis of the lumbu part of the spinal column 
and an occasional record of a similar infection m other bones 

bmce there are several excellent reports which describe brucellosis oste 
omyelitis m the lumbar portion of the spinal column only brief mention of 
this particular lesion need be made 1 erem The few reported cases in which 
brucellosis osteomyelitis has involved bones other than the spinal column will be 
considered in more detail Steindler' mentioned the largest series of recorded 
cases of vertebral infection le said that up to 1939 fifty seven eases had ap 
peafed in the literature He also added four cases of Ins own in winch all signs 
pointed to infection with some species of Brucella In only one of these four 
cases was the causitivc organism produced by culture of material taken from 
the lesion since this single case vv i* the onlv one in winch the treatment was 
surgical permitting of access to tl e lesion 

hulowski and A inke* suninnriml this single ease of Steindler which was 
the first instance of proved brucellosis osteomyelitis Kulowski* also reported 
two cises of formation of abscess line ri„ ten cases of bineellosis of the spinal 
column Generally conseivatnc tieitment eventual I v vields fairly good re 
suits as demonstrated bs Steindlei mil Vhalen Prwknian and Kmscn 1 the 
latter of whom emploved tever tberupv with success for two of three patients 
Steindler 1 and hulowski 5 * in their overlapping reports referred to sev 
enl interesting ciscs of extraspmal osteomyelitis proved by culture to hale a 
basis m l rucellosis One patient wl o had had osteomyelitis of the humerus for 
six years was cured by saucerwation md establishment of drainage In another 
case after severe infection the bead and neck of a femur finally healed and the 
ip joint Underwent complete ankylosis with no treatment other than establish 
ment of drainage Cases of brucellosis osteomyelitis involving the skull and 
*ibs an ischium and the bones of a hand also have been reported by Steindler 
an others associated with him Hardy and associates* reported an instance of 
mcelosis osteomyelitis of the shaft of the humerus 0 Donogliue 7 described 
^casejn which brucellosis osteomyelitis involved a femoral head Ankylosis of 
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the hip with complete hcalin-r occurred after the establishment of surgical 
drainage Consenatne treatment as employed b\ Gardner and associates* pro- 
duced til re of a jutiuit who had periosteal abscesses of the tibia and swelling 
of tbe knees of one rib, and later of the right forearm The lesions were proved 
In means of the results of bmpsx and culture, to he those of brucellisis Maz 
zim and Carman* of Argentina reported an instance of prosed brucellosis of Ik* 
femur Two years aftir biopss, the lesion was found to base remained active 
and possible to ha\e extended to the right humerus A unique instance of 
brucellosis osteomyelitis of an exostosis in the lower femur was report? 1 b' 
Ilorst man n 10 There are numerous references' 5 s 11 11 to polv articular info. 
* tons in which the epiphxsLs mat line been imohed 



”ht hip and femur or the patient 
wras in the right ( moral n«-rk. 
ur an J opaque injected rubtance at tn 
If-omj el it is in the right parietal region 01 


RDVRT OF C t^t> 

C\SE 1 A veterinarian os years ill was fipt seen at the Ma*tr ( lim< in 1<M > wra 

ptanung of pain in the left hip ant a draining -inns 'itnated high in the right thigh In 
19 n S after he ha I removed a I laeenta from a row it the birth of a calf an infection hal 
developed on lui arm, and ">on hal involved a glanJ in the axilla Pc«nlta of a cutaneous 
tJst for tl e organisms of brucellous several montf. laler were po inve Tie arm anl axilta 
healed within a few week, with no treatment 

In December, 19 "9 a raM*® pain developed , n the left hip This 
roatelv one month before »t completely roHulel There wav m, fever , 

“,™.w „ ..T— .i - .“'r'':"'"!!'.;,™,'.'. 


•rswted for appron 


followed bv a month of 1 Am” The red 
that tune 


lanced in Jone and hal drained t 
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T«o mouths prior to the patient's admission pun gradually developed in the left hip 
It was aggravated activity or pressure over the area The patient lost fifteen pounds 
(68 kg ) in the two months prior to admission 

Results of physical examination were essentially negative, except for discovery of a 
draining sinus situated m the upper part of the right thigh and the testimony of pain at 
pressure over the left greater trochanter The patient was not febrile and hud not been dur 
mg the preceding months Results of a blood count were essentially normal leucocytes 
amounted to 9,100 per cubic millimeter, the differential count disclosed that 70 per cent of 
the leucocytes wen, neutrophilcs, 23 per cent were lymphocytes, i per cent were mono 
nuvlear leucocytes, 2 per cent were eosinophiles and 1 per cent were basophiles Results of 
urinalysis anil of flocculation tests of the serum were negative Roentgenologic examination 
revealel a normal thorax and osteomyelitis of the right femur with cystic areas of the right 
femoral neck jo 1 of tt e Jett acet ibnlum and ileum 

On June 27, 1932, an abaci x, ln the jntient’s right thigh was drained A drill holo into 
the right femoral neck UeMnt a small amount of thxk, yellow pu* It was felt that most 
of the xv mptOmg over the left trochanter were based on bursitis 

About one year later an abscess joxtenor to the left grenter trochanter was drained, 
and osteoimelitu in the right parietal region of the skull was detected by roentgen rays 
{Fig a and b) Results of agglutination tests for brucellosis on two occasions during this 
w»it were positive m dilutions ot 1 M>, and material obtained from the abscess produced the 
organisms of brucellosis when it was eultured Tlwc were no svniptoms referable to the 
right lyp but the 1 ip sinus continued to dram The wound in the left hip healed rapidly 
In 1 P3J a roentgenogram mealed marked thickening of the cortex at the inner aspect 
of the upper part of the right femur, along with an old area of cvstic destruction situated 
helmr the trochanter an 1 in the femoral neck 

Despite the administration of vaccine and frequent couiaes of therapy with sulfonamide 
conijoumls, tl e lesions remained active In a letter from the patient received in 1040 he 
reported tl at he had been in 1 ed most of tlie previous v ear 


Case 2 —A farmer 45 years old entered a hospital id November, 1945 complaining of 
fever and a swoJ'en, painful re? area over the medul itspcit of the lower part of the left 
thigh 

Fv> * — * - temperature was as high 

ad lost fifty four pounds 
had occurred in cattle 
Although he had had no specific complaint, 
ory since the fever Detailed questioning re 
" if the lift thigh for seven yeArs, but that he 

1 »u>y warn pressure was exerted oveT the area Five weeks prior to ad 

mission, severe para had develojcd in the lower and anterior part of the left thigh Shortlv 
there ifter temperature had increased to 103" F (3*>4" C ) Roth fever and pain had 
rwouwed 

I’ll is ira I examination revealed a poorly nounshel flushed feverish man who had a 
tt»ineu lonsly swollen, red area over the lower part of the left thigh Other observations dis 
nothing abnormal except for i tempi rature of 100“ F (37 8* C ) Studies of the 
*****^ n floiculation test of the serum was negative, that the value 
sad f Dw ®k*'in was 13 4 Gm per 100 c e of Wood that ervthrocytes numbered 4,37 OfiOO, 
tmaA Iccoeytes numbered 14 700 per cubic millimeter of blood Results of two agglu. 
o«t >Slft ?**** wwe positive for the organisms of brucellosis in dilutions of 1 80 Marked 
'cowve itw with sequestration in the lower part of the left femur was demonstrated in 

rw 6 ™*” (r ‘ K 2 ’ ® 

v J ar V ' 8S *dmini'tereil for several da vs prior to performance ot ‘"•qjestrectomy 

was foun*t ** connected through u small cloaca with the region involved by osteomyelitis, 
and brow n * * > * llt< ’ riDr m * Jnl Portion of the thigh The pu3 from the ahsces 9 was thick 

cheese)*, U£w ??*** ^ ** tem ° r had "T ,ated ** a wry thick 

■ * ® ,EW *' odiferouv material A sancenration and s sequestrectomy operation 
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«« performed The wound was parked open with petrolatum gauf», and the kne* hdl at 
rest with a Thomas splint The patient began to carry out graduated knee exercises eerenl 
days alter the operation. 

Microscopic studies ot tissue remote*! at the time of surgery terealcl mbaente sad 
chronic ©steam relit! j with peculiar tones of eascou* like nerrosi* and the psthologct noted 
that this was po*«iMr on the basis of I rubella infection Results of both culture sad tx 
animation of «mcar* were politico for tic organisms of bnjrello'is. 



~ r he lower part of < h ' 


Viter oj notion tho p.t..ot rrrt..rJ t-o ~.r~* "» ' „„, k „ tk , 

..,1, Tt. to. tour., h.trf lor ». «• «">»! »»< roroplrtod l. m ™ 

,‘L^t botwron tho t.o 1*01 Ml frv.r d,.»ppotol uunrimdj »*" 

0 Z?J m . h?SSl— *1** «■— "1* '*• “WSC 1 

^ Alter tte oJ»retto» to *«•»*> «I mot.n.I Jmi.rf r*l«*Uj “• ” 

'r’T oil trllure el ”i OJ ' r .J f a,.th*.r rrrr.vrt or.nl M.rch 25 OF .1 *"” 1 
fvniadl <1 enretted thoroughly mealing beclthv bleeding bon 

the ecar wa, ««‘ sed “* " ’ (oaot a{(e r eoltnre of the exceed tract Muffle »»•« 
\o bmeellosii organ^ ^ frnTn the left slum were place 1 in the bony defect A plaiti* 
. » performed There has been no a gn of recurrence 
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COMMENT 

The diagnosis of brucellosis of the shafts of long hones should not be diffi 
cult to taaVe if the possibility of presence of the condition is constantly borne 
in mind In nearly al! instances a history of relatively recent and obscure 
{ever, with pain m bones and the lumbar part of the spinal column, will be ob 
tamed However since uncomplicated brucellosis osteomyelitis generally is of 
low virulence it may be difficult m many cases to obtain a history of recent 
infection Chronic osteomy elitis not accompanied by drainage and producing 
little discomfort and disability should be suspected of having a basis in brucel 
losis Agglutination tests are of little value unless the results aie stronglv 
positive since in most cases in which the disease is long standing the titer is 
within the upper limits of normal hrcquentlv the pus is cl eesy and grossly 
different from that associated with the usual pyogenic infection Careful 
microscopic study will reveal a giant cell type of reaction with irregular casea 
tion which may be confused with that of tuberculosis hen there >s any 
suggestion of the presence of the aforementioned variations from the typical 
manifestations of classic osteomyelitis material from the lesions should be care 
fulfv cultured If the foregoing suggestions are carried out mam more in 
stances of brucellosis of the bones should he detected than have been found in 
(he past 

Probably a saucerization operation preceded and followed by the use of 
penicillin in an attempt to prevent secondary infection will vield the best re 
suits in brucellosis osteomyelitis other than that of the spinal column 'When 
brucellosis osteomy elitis of the spinal column is present, conservative treatment 
should he m order, unless actual formation of abscess has occurred The 
value of streptomyun m the tieatmpnt ot brucellosis osfeomv elitis remains to 
be evaluated 
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CIRCULATORY CHAN OKS PRODUCED BY CLAMPING OP THE 
THORACIC AORTA 

Elton \V \tkin% Jr MD, Portland, Qseg 
(Trnm the ZhiMian of Thoracic ?»rjery and the Departments of rhyvologv and 
Itiochrmutrs of the CnirerjUy of Oregon H,d cal School) 

S l'R(!ICAL * xcision of the anomalous segment of aorta for treatment of con 
gorutal eoaritiition of that vessel was reported m 1945 bv Crafoord and 
Xjhu 1 ami Cross iwcf Hufnagel * Clamps vvpre applied to the aorta above anJ 
below the usual site of coarctation at the hgomtntunt arUnosnm The pros 
unal clamp was applied just ilistal to the left subclavian anerj so that cim 
lilt ion to the luad and upj>cr extremities was unimpaired Blood flow distal 
to the (limps was maintained through collitenl channels around the obstrnc 
turn After the constricted Moment of aorta hid been excised tout innit r of 
the vessel was reestablished be cud to-end .unstoniosis In the first human 
being operated upon hi Gross unmediitelv after the i lamps were released, the 
heart went info uncontrollable dilatation and the pitient died 1 * 4 Gross 
thought that the failure wis (.iiised In inadequate return of blood to the hevrt 
after the damps were released In his subsequent operations the clamps \m« 
releised slow lj our a period of minutes with the patient in the Trendelenburg 
position The rate of blood infusion was increased during the period of un 
clamping After these prec m t ions were adopted no further deiths were re 
ported Com erniii" the cause of heart failure, Gross said 4 Ftom some of our 
experimental work and from a disastrous outcome in one ease U is evident that 
a quick, removal of the last aortic clamp nm impose a niomentar' but serious 
burden <n tin c irdw-v dst ul ir apparatus The sudden opening up of an enor 
mows ' lsuilvr bed m the lower part of the l Kills makes great demands upon the 
heart The euise of death in the first patient has been loosih described a> car 
due collapse since the evait nicihinism nf failure is not 1 nown Presumably 
it was a form of shock’ because blood flowed rapidlj into the depleted svsteiw 
iu the lower two thirds of the Ixxh landed there and did not return quiekl' 
enough to suppl' the heart with a urculating medium ” 

Crafoord bad not observed such cardlit failure despite experience with the 
aortic occlusion maneuver both during exusiou of coarctation and during divt 
sion of patent ductus arteriosus In view of the added str»m imposed upon 
the heart bv such obstruction and the abnormal conditions whuh must prevail 
immediatelv after release of the clamps the F< Hi wmg espcriiin iits were earned 
out m an effort to determine whetlier the failure could be explained bv existing 
concepts or whether factors hitherto uncles* rilnd plaved a part 
experiment vi 

Ten mongrel dogs of varving age and sex were used The 

wei"ht of the animals, varied from seven to fifteen kilograms Nine of the am 
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nials were anesthetized with iiembiit d gnen intray eiiously *n doses of 30 mg 
per kilogram of bods weight One of the annuals was anesthetized with cy do 
propane and oxy gen in a closed circuit with a soda linie cnnnistei Tiie trachea 
was cannulatecl in each animal In animals anesthetized w ith nembutal, during 
the period when the chest was opened widely, respirators exchange was main 
tamed In intermittent blasts of compressed air delivered b> a meclnnieal re 
spirator In the animal anesthetized with cyclopropane, lespiraton exchange 
was maintained In rhythmical pressure on the breathing bag of the anesthetic 
machine Ao preoperatnc medication was gnen to the animals anesthetized 
with nembutal The dog treated with cyclopropane recened 30 mg of morphine 
sulfate by subcutaneous injection during the immediate preoperatne period 
The animal was placed m the dorsal decubitus on an animal board winch 
was horizontal m all but one of the experiments The trachea was cannulatcd 
m the neck The internal mammary arteries yyerc drawn up into the neck inci 
sion with an aneurysm hook, and ligated The anterior part of the chest wall 
was then remoyed by incision at the costochondral junctions with minimal loss 
of blood The end arterial pressure in the left carotid artery and left femoral 
artery was measured by mercury manometer A 15 gauge hypodermic needle 
was inserted into the superior yena caya a tew millimeters aboxe the atrium 
The needle was directed toward the lieait The needle yyas connected to a small 
bore manometer containing 0 5 per cent heparin in physiologic saline solution 
Venous pressure readings were taken y isnall} and the time of reading was null 
cated by a mark on the kymograph drum Care yyas taken that the needle did 
not come m contact with the sinus area In some of the animals yolume changes 
m the leg and in a segment of small intestine were measured by plethy smograpb 
connected to a tetonling yyater manometer The thoracic aorta was mobilized 
distal to the origin of the lett subclay mn artei y and obstructed in continuity 
with a clamp similar to the one descubed by dross and Hufnagel * Care was 
taken during the application of this clamp that it did not press upon the \ag\is 
nerye or left pulmonary artery Duinig one experiment arterial blood samples 
were analyzed for pH with the glass electrode and for lactic acid by the colon 
metric method of liarker and Summerson 6 

Results — Immediately after clamping the aorta there yyas a rise of carotid 
arterial pressure, the increment amounting to 40 to 60 mm of mercury The 
response illustrated m Fig 1 is typical except that m most of the records the 
nse of arterial pressure yyas prompt and sustained Femoral pressure fell rap 
'dly Although all pulsations ysere eliminated from the femoral artery true 
mg, the pressure did not fall to zero hut stabilized at around 20 inm of mer 
«ury There was n pronounced slowing of pulse rate winch was probably due 
o the rise of arterial pressure in the carotid and aortic reflexogenic areas The 
sowing y V as less pronounced under nembutal anesthesia than under ciclopro 
pane anesthesia During this period the heart xisibU increased in size and con 
tactions seemed more y igorotis 

th V* ex Periments there was a rise of xenons pressure after application of 
* e fl nip The rise yaned from 5 to 50 mm of saline solution The rate of 
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rise was variable occasional!} rising promptlv to a plateau and occasionally 
showing progressiv e elevation throughout the entire period of obstruction Urn 
formly there was a fall in the \olume of enclosed small intestine The fall of 
volume continued throughout the period of clamping Leg volume recording 
showed little change (probably due to lack of sensitivity in our apparatus) 
One or two of the records showed slight reduction in the volume of the leg fol 
lowing application of the clamp but such a change was so slight that adequate 
e\aluation could not be made 

The aorta was obstructed for var}ing lengths of time ranging from five to 
fifteen minutes Although resection of i segment of aorta and end to end anas 
tomosis require from twentv to sixtv minutes it was felt that similar circuh 
tory changes could be elicited l»j shorter periods of clamping In two of the 
records the carotid arterial pressure showed a tendency to rise graduilJj o' er a 
period of minutes after the sharp initial rise This was not a constant finding 
In one record frequent extras' stoles were noted This was the onl' time ir 
regular heart rhjthm was noted The extras} stoles disappeared after the clamp 
"as released ami a normal response to rcmo'al of the clamp was seen 

During all ! u t one of the experiments the aoitic clamp was released sudden 
J) so that maximal effects would be produced Immediate!} after release of the 
clamp there was a fall in the carotid arterial pressure to a le'el far below that 
existing before the clamp was applied The fall was precipitous and was com 
pleted in a period of a few seconds During that time the femoral artenal pres 
sui e rose to its normal relitive position abo'e the carotid arterial pressure 
Tlere was then a cumpen aton period during which the aitenal pressure rose 
before finally- falling to a stable Jerel stabilization occurred within 90 to 380 
seconds after release of the clamp The blood pressure was usiialh lower dur 
ing the stable period tl an the pressure before tl c clamp w is applied 

There was a pronounced increase in the volume of the enclosed small intes 
final segment abo'C the 'olume ex sting before the clamp was applied In the 
face of lowered arterial pressure this finding is indicative of splanchnic 'aso 
dilatation Stasis of blood m areas distal to the c lamp was demonstrated in one 
experiment b> a rise of phsma lactic acid concentration and fall of plasma 
pH Such an accumulation of metabolites is known to produce vasodilatation 
of small vessels In these experiments the vasodilatation was not demon 
strated bj increased organ volume until after the arterial pressure in the 'is 
svfal blood vessels "as elevated bj release of the clamp There was then pool 
">g of blood in the dilated vessels and an increase of organ volume Such an 
effect is comparable to the reactive hvperenua seen in an extremit} after re 
moval of a tourniquet which lias obstrui ted the blood supply for a period of 
one The poolm n of blood was accompanied umformlv bj a fall of venous 
pressure in the superior vena civa indicating inadequate return of blood to the 
^eart Compensator' mechanisms bail returned the venous pressure to adequate 
ev* s efore the maximal splanchnic dilatation was seen in Fig 1 The gradual 
* urn of splanchnic volume to preclamping levels was accompanied b} a sus 

inei rise of venous pressure above levels noted before the clamping 
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Despite the fact that the aorta was elamped and undamped two orthre« 
tunei in each animal none of the animals expired during the period of stabilr 
zation after release of tin ctinip One of the animals died about five minute** 
after the cl im/> was released anil after arterial pressure ami pulse rate had ap 
parentJv stabilized The changes ju this animal arc illustrated in tiff 2 There 
was i progressive fall of venous pressure after release of the clamp The Ion 
arterial pressure and rapid pulse indicated that the animal wan in poor condi 
tion The fall of venous pressure was not accompanied hi auelerated pulse 
rate or fall of hlood pressure during the time when the hvinosraph drum wa* 
running, such effects were observed for otilv i short pencil of time after the 
drum was stopped 


AORTA AORTA ANIMAL 

CLAMPED UNCLAMPED EXPIRED 



In each of tlie animals after release of fhe damp there was an increase n» 
«»Ke rate Again the alterati m was Jess pre n< timed tinder nembutal anes 
,v' th »„ rate udopniffMe lip*.) nf the two tmctk'M 

Inrats are illmtratrf in Pttn 4 *<«> 4 " l ' rn ™ ,he I> rc "” rc 
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fell to lower levels during performance of the preliminary operations This is 
attributed to the depressing effect of barbiturates on blood pressure associated 
with the trauma of removing the anterior chest wall 'When the clamp was ap 
plied, the election of blood pressure was as prompt and as great with cyclo 
propane. as with nembutal In the animal treated with cyclopropane, there 
was a sharph reduced pulse rate, an expected response to elevated blood pres 
sure In the animal anesthetized with nembutal the pulse late in this instance 
was actually accelerated for about one minute after application of the clamp 


NEMBUTAL ANESTHESIA 



here was then a gradual fall of heart rate during the remainder of the period 
of clamping The bradvcardia never assumed the proportions noted in the am 
mal anesthetized with cv clopropane Although the aorta was obstructed for a 
sorter period of time in the animal treated with nembutal, it was occluded for 
R *®Bth of time mam fold that during which maximal hradveardia was pro 
' wc in the animal anesthetized with c' clopropanc Release of the clamp 
c mted -j prompt fall of arterial pressure m both animals The pulse rate under 


cyclopropane rose from 104 to 102 w two minutes The pulse of the an ms! 
treated with nembutal was only slightly accelerated This may in part account 
for the stabilization of arterial pressure at a low lei el m the animal under nea 
utal at a time when the arterial pressure in the animal under cyclopropane 
Was still rising The usual anesthetic agents used in clinical thoracic proce- 
dures p hou!<I elicit a response in pulse rate similar to that produced by cjelo 
propane 


cyclopropane anesthesia 



In one experiment blood samples were withdrawn from the ascending 
aorta near the corouarj ostia and analyzed for lactic acid and pH The clamp 
was released after only eight minutes obstruction There was then a progres 
sive rise of arterial lactie acid concentration over a period of three minutes 
after unclamping rising to a maximum of 150 mg of lactic acid per 100 c c of 
plasma Plasma pH fell during this period to a minimum of 7 2 Rapid buffer 
in* mechanisms were undoubtedly impaired by the mechanical regulation of 
gas exchange 
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DISCUSSION 

A pronounced increase of splanchnic volume is seen after the clamp is re 
leased despite the lowered arterial pressure This would indicate appearance 
of reactive hyperemia in tissues distal to the site of aortic occlusion and conse 
quent pooling of blood in dilated vessels The pooling of blood was accom 
panied by a reduction of venous return to the heart as indicated by a fall of 
pressure m the superior vena cava The fall of venous pressure would suggest 
that the mechanism of failure is based upon inadequate filling of the heart 
chambers that is a hypodiastollc failure Such a train of events was con 
sidered by Gross to follow release of the clamp He introduced certain meas 
tires to insure that cardiac failure would not occur The protection afforded 
by two of Gross maneuvers Trendelenburg position and slow release of the 
clamp is illustrated in Fig 5 Before the kymograph was started the animal 
was placed in the Trendelenburg position b\ elevation of the foot of the animal 
hoard eighteen inches Throughout the record venous pressure was elevated 
Although the typical rise and fall of venous pressure was seen adequate venous 
return to the heart was maintained at all times Release of the aortic obstruc 
tion over a period of forty five seconds produced a gradual reduction of tbe 
carotid arterial pressure without the precipitous fall and compensatory rise 
seen when the clamp was released suddenly Gross released the clamps even 
more slowly over a period of minutes The splanchnic volume showed no in 
crease above preclamping levels but gradually returned to approximately the 
preclamping level over a period of five minutes Such an effect is probably due 
to a washing out of metabolites and improved oxygenation of anoxic areas 
^lth subsequent improvement of vasomotor tonus before the full force of ar 
tenal pressure is transmitted into the splanchnic vascular bed 

It is uncertain whether the acceleration of pulse noted m the animal treated 
with cyclopropane is a desirable adjustment to the fall of arterial pressure The 
demand for increased cardiac output cannot be met by acceleration of pulse 
rate unless venous return is maintained at the same time In the face of falling 
venous pressure cardiac acceleration can conceivably result in less economical 
utilization of energy by heart muscle due to the reduction of stroke volume 
In certain respects the conditions of these experiments differ from those 
prevailing w the human patient with coarctation of the aorta Long standing 
coarctation of the aorta is associated with the development of extensive collateral 
circulation around the site of constriction Consequently there vs lets derange 
r&ent of circulation distal to the clamps when a coarctation is isolated than when 
a normal aorta is clamped That the circulation is not adequate m normal do c s 
1S * ®' vn hj the high incidence of hind limb paraly sis noted by Gross and Huf 
i°^ er ^ e ' had div ided and re-anastomosed the aorta Deficiency of col 
clTO, h*tion is further enhanced in the present experiments by ligation 
th t ,li ' ernt d mamnnn arteries and upper intercostal arteries Because of 
^ cse conditions it is unlihelv that changes as great as these would occur in the 
be "observed^* ^ 14 m '^ lt he suspected that changes of a similar nature would 
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SURGERY 


cyclopropane rose from XH to 192 in two minutes Tie pulse of the am m ai 
treated with nembutal was onh slightly accelerated This may m part account 
for the stabilization of arterial pressure at a low let el m the ammal under nem 
utal at a time when the arterial pressure in the animal under cyclopropane 
was still rising The usual anesthetic agents used in clinical thoracic proce- 
dures should elicit a response in pulse rate similar to that produced by mlo- 
propane 


CYCLOPROPANE ANESTHESIA 



In one experiment blood samples were withdrawn from the ascending 
aorta near the coronary ostia and analy zed for lactic acid aud pH The clamp 
was released aftei only eight minutes’ obstruction There was then a progw* 
sive rise of arterial Ilctic ocid concentration o\er a period of three minutes 
after unclamping rising to a maximum of 150 mg of lactic acid per 100 c c of 
plasma plasma pH fell during this period to a minimum of 7 2 Rapid buffer 
mechanisms were undoubtedly impaired the mechanical regulation of 
gas exchange 
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Because of the mobile mediastinum the opening of one pleural space cre- 
ates a bilateral open pneumothorax in the dog Respirator! exchange must then 
be maintained bv some device for insufflation of air or oxjgen under positive 
pressure into the lungs Sumlai conditions would prevail in the human being 
onlv where a bilateral open pneumothorax was created inadvertenth bj the 
surgeon or where a “controlled” tvpe of bag breathing was instituted bv the 
anesthetist Under these conditions rapid variations in carbon dioxide content 
or pll would not l>e as rapidlj compensated bv ilteied ventilation since die 
patient would be separated from the control of his rcspiraton center 


SUMMARY 


1 The thoracic aorta was olistructed m a series ot dogs and the eirculatorv 
changes were studied bj recording of carotid arterial pressure iemorfll ar 
tentfl pressure pressure in the superior vena cava splanchnic volume (small 
intestine), and leg volume 

2 Following obstruction of the thoracic aorta theie is a rise in the pres 
sure m the cirotid arterv and in the vena cava After the elamp is removed 
there is a fall of cirotid arteml pressure and a fall of caval pressure nccom 
pained bv a pronounced increase ot splanchnic volume The ineieased organ 
volume is attiibutecl to pooling of blood due to vasodilatation in anoxic tissues 
distal to the site of aortic obstruction The fall of venous pressiue indicates 
inadequate leturn ot blood to the heart 

3 Despite the conditions in these experiments which would be expected 
to impose a maxim il strain upon the heart death occurred onlv once imme 
diatelv alter the clamp was released The death was preceded bj a gradual 
progressive till of venous pressure 

4 These findings support the suggestions ot (>ross that the heart failure he 
had observed m a human patient after surgicil excision of fl coanted segment 
of aorta was cansid b\ midequite venous return to the heait The supportive 
incisures lie mtudmed foi assuring that venous return is maintained are shown 
to he well suited for that purpose 
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gumal rings In addition, the patients were mstructed to cough while the ex- 
amining finger attempted to elicit a hernial cough impulse at the external ring 
Men in whom hernias were discovered during this examination were thereupon 
omitted from further consideration in this series 

In thirteen men various difficulties were encountered which were serious 
enough to warrant rejection of the findings In ten of these men adequate 
examination was prevented bj lack of cooperation or the tickling reflex, or 
botb, ( while in three cases the subcutaneous nngs could not be satisfactorily 
located by palpation despite adequate cooperation 

A total of 221 men were excluded fiom this senes for the reasons shown 
in Table I 

Table I 


U Uiuuuu 1 1114,3 1101 s,tu'iKLiorjiy lOUUCU 
SUtapoel wound of the inguinal region requiring extensive 

reparative surgery 

, Total 221 

The terms “subcutaneous inguinal ring*’ and “external Ting,” are used 
synonymously in this report, as arc the terms “abdominal inguinal ring'' and 
“internal ring ” 

OBSERVATIONS 

Of the 5 95C subcutaneous inguinal rings in the 2,978 men remaining after 
rejection of those listed in Table I, 78 1 per cent were large enough to admit 
the index finger without force The detailed findings are summarized in 
Table II 

Table IL Distribution of the Sizes or 5,956 Subcutaneols Incut- al Rings Found in 
2 978 Healthy Youxa Hen 


19 

10 

3 


Of the sixtj unilateral inguinal henms discovered m this study, thirty five 
or o3 3 per cent occurred on the right side This tendency of hernias to occur 
on the right side lias long been recognized It is usualh attributed to the fact 
that the right testis descends later in the human fetus than does the left 1 

On the other hand 57 5 per cent of the 724 men who had inguinal rings of 
unequal sue had the larger ring on the left side The reason for this situation 
,s not * u ”' r Perhaps the more frequent occurrence of varicocele on the left 
mav offer n partial explanation 




TIIK SUBCUTANEOUS JNGUIVAU RING A GUM CAL STUD\ 

Ami*o\ L On vvjn, M D ,* Ma<=peth N \ 

(iron iht regional Bgipital, Port Jay, Goitmor, Island I, itte Tori, and tAe JTer 
Depart Hint Straratun CcnUr Fort Honnwil i'a Jersey) 

D OtiTtNt* phj sicat examm itioii at m anm vparati n center has senul to 
emphasize certain points of confusion regarding examination of the in- 
guinal region Numerous textbooks* ’ state that the normal subcutaneous rm <r 
should not admit the tip of the index finger Nevertheless, on routine palpation 
mail} apparently health) ) outig men were louud to have large subcutaneous 
rings Considerable disagreement arose as fo the significance of this finding 
There "ns no clear t ut conception of the range of normal variation in the size of 
the external rings biiriey of the recent literature did not provide a solution 
to tins problem As a result tins studs "as undertaken m order to determine 
the range of sires of the subcutaneous lings in large numbers of healthy voun«. 
men 

jivruuu and methods 

Three thousand one hundred ninety nine (3,11)9) soldiers between the 
ages of 38 and 3G years, who were being separated from the sen ice, formed the 
basis of this study I examined these men for hernia as part of the final typ* 
physical examination After considerable preliminary study the following ex 
aminiDg routine, similar to that described by Carp 1 was developed 

The patient stripped, stood erect before the examiner Routine palpation 
of the wrotal contents was performed The right index finger was used to in 
vagmate the scrotum until the volar surface of the finger tip rode over the 
patient’s left pubic tubercle The finger then slid laterally for about 0 5 to 15 
cm at which point it suddenly dipped into a sharply delineated aperture com 
prising the subcutaneous inguinal ring The identity of this structure Was al 
ways confirmed by following the course of the spermatic cord into the inguinal 
canal 

Potency of the ring was tested by an attempt to insert the finger into the 
inguinal canal Since cases have been reported’ of hernias which were tramnat 
jcally induced by such a procedure it nns earned oat with some caution The 
margins of the ring were explored with the finger tip and the length of the 
longest diameter was recorded The width of my finger tip measuring 13 
cm” served as a standard for estimating the diameter of each ring 

Following this step tile patient was told to “straw down as if you were try 
ing to move your battels!” This action properly execute# served effectively 
to increase intrfl abdominal tension and to force occult hernias through the in 
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gumal rings In addition the patients were instructed to cough while the ex 
ami mug finger attempted to elicit a hernial cough impulse at the external ring 
Men m whom hernias were discovered during this examination were thereupon 
omitted from further consideration in tins series 

In thirteen men various difficulties were encountered which were serious 
enough to warrant rejection of the findings In ten of these men adequate 
examination was prevented bj lack of cooperation or the tickling reflex, or 
both while in three eases the subcutaneous nngs could not be satisfactorily 
located bj palpation despite adequate cooperation 

A total of 221 men were excluded from this senes for the reasons shown 
m Table I 


Table I 
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Total 


221 



The terms subcutaneous inguinal mug ’ and ' external ring," are used 
synonymously in this report as are the terms abdominal inguinal nng" and 
* internal ring * 

OBSERVATIONS 

Of the 5 956 subcutaneous inguinal rings m the 2 978 men remaining after 
rejection of those listed in Table I, 78 1 per cent were large enough to admit 
the index finger without force The detailed findings are summarized ui 
Table II 

Tabes II Distribution or tbf Sizes of 5 356 SubcutaneOis Inguinal Rings Found in 
2978 Healthy \ou\g Hen 

DIAMETER OF 




Asymmetrical* 

1C3 


663 

tent distribution 

11 2 % 

. *t>l Yne Til men 
the left aide 

In this gro 


Of the sixty unilateral inguinal hennas discovered m this study thirty five 
or 583 per cent occurred on the right side This tendency of hernias to occur 
th VV >Siit Slfle imS lonfr 1Jeen rce °S a,zed 11 ls usually attributed to tlve fact 
at the right testis descends later m the human fetus than does the left * 

On the other 1 an 1 57 5 per cent of the 724 men who had inguinal rings of 
unequal sue had the larger nng on the left side The reason for this situation 
0 * < " lr "*rhapH the more frequent occurrence of varicocele on the left 
ma ' offer a partnl explanation 



nil- SUBCU1A\H)US INGblNAL RING V CLINICAL bTtDl 
«I\mk<* 0\ L envois M D ,• Ma^pctji N \ 

(Prom the regional Hospital Fort Jay Governors Island * hm Fork oni the IT«f 
•Department Separation Center Fort Monmouth Arw Jersey) 

D ODriNL physical ex munition <it in a rim separiti n cenler Las weired to 
emphasize certain points of confusion regarding examination of the in 
tuinal region Numerous textbooks’ state that the normal subcutaneous rag 
should not admit the tip of the index finger \eiertheless on routine paJpalioa 
inanj apparently healths young men were found to base large subcutaneous 
rl ngs Considerable disagreement arose ns to the significance of this finding 
There «as no cloar-eot conception of the range of normal sanation w the sizeo* 
the external rings Sur\ey of the recent literature did not proude a soluton 
to this problem As a result this stud' was undertaken in order to determine 
the range of sizes of the subcutaneous lings in large numbers of healthy soun e 
men 

M\TUU\L AND METHOD^ 

Three thousand one hundred mnets nine (3199) soldiers letween the 
ages of 18 and 36 sears who were being separated from the sersice formed the 
basis of this studv J examined these men for henna as part of the final type 
physical examination After considerable preliminary studv the following ex 
amming routine similar to that described bv Carp * was developed 

The patient stripped stood erect before the examiner Routine palpation 
of the scrotal contents was performed The right index finger was used to in 
xagmate the scrotum until the solar surface of the finger tip rode o\er the 
patient s left pubic tubercle The finger then slid laterally for about 05 to 1 5 
cm at which point it suddenh dipped into a sharph delineated arerture com 
prising the subcutaneous inguinal ring The identity of this structure was al 
ways confirmed by following the course of the spermatic cord into the lagtrhaf 
canal 

Patency of the ring was tested b\ an attempt to insert the finger into the 
inguinal canal Since cases have been reported* of hernias which were trau^at 
ically induced by such a procedure it was carried out with some caution The 
margins of the nng were explored with the finger tip and the length of the 
longest diameter was recorded The width of my finger tip measuring 1 ? 
cm sened as a standard for estimating the diameter of each ring 

Following this step tfie patient was told to strain down as if you were try 
in" to move yotir bowels f ” This action proper/ v executed served efiecfire/y 
to'jncreas* w tra abdominal tension and to force occult 1 ermas through the in 
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is congenital patencj of the processus vagtnalis ,r 18 and the most important 
line of defense is a competent internal ring 19 Once an incomplete hernia ha-» 
entered the inguinal canal it is unlikely tliat a small gnbeotaxveovK ring can 
do more than delay the ev entual descent of a complete indirect hernia 

Further evidence regarding the significance of a largo external ring can 
be adduced from the follow up studies of Colcord and of Gardner Colcord 20 
found enlarged or open ’ external rings hi 784 out of 9 000 men whose physical 
condition was checked frequent!} during their periods of employ meut The 
incidence of hernias m the gioup of men with open rings wfts not significant- 
ly greater than in the control group Gardner” 1 found that 3 413 (or 13 6 per 
cent) of a group of 24 934 civil service pre emplojment phjsical examinations 
revealed relaxation of the external rings In the subsequent fifteen } ear period 
ten men who had had relaxed rings (an incidence of 0 322 per cent) and forty 
two men of the control group (0176 per cent) developed hernias Although 
this difference in incidence rates maj appear to be statistically significant it 
is certainly not impressive Much more striking is the fact that of 3 413 men 
uith relaxed rings who were admitted to full industrial employment m a Has'} 
yard only ten were known to have developed hernias over a period of fifteen 
l ears 

Considering these facts it would seem reasonable to conclude that there is 
at this tune no convincing e\idence that a large subcutaneous ring either is 
in itself an abnormal finding or that it predisposes to the future development 
of herniation Nor should it be thought to disqualify men from industrial 
emplojment 

\n attempt was made during this stud} to correlate the size of the sub 
cutaneous rings with the height and with the weight of the patient but no 
correlation could be demonstrated No attempt was mode at correlation with 
the length of the inguinal ligament although this might prove interesting in 
'lew of the work of Harris and White 12 and llillenbrand 1 which indicates 
Hist men with long inguinal ligaments are more likely to develop weakness 
°nd fiernution of the direct tvpe than are men with short inguinal ligaments 


SUMMARf AND CONCLUSIONS 


1 In a series of 2 978 healthy jonng men 78 1 per cent of the subcutaneous 
•flgumal rings were large enough to admit the examiner's index finger 

2 Of the 724 men whose subcutaneous rings were not bilaterally equal ui 
*ize 575 per cent were larger on the left side 

1 h ^ ^‘ n ^ ar l’ <?nien f °f the subcutaneous ring alone should not be considered 
0 e abnormal nor is there am conclusive evidence that it constitutes a predis 
posing factor m the pathogenesis of inguinal hernia 

There was no correlation between the size of the subcutaneous ring and 
«»he r height or weight 
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DISCI SblON 

Gray s Anatomy* gives the measurements of the subcutaneous ring in ca 
daiers ax 25 hj 125 rm However, according to various authorities, the di 
mansions of (Ins structure, as determined in clinical examination, are as folfotrs 
“It (the annulus ingiunilis subetitaneus) should merely admit the tip 
of the little finger, if more tli in tins is possible, the ring is not of nor 
mal dimensions ** (lason, 1 p 377 ) 

“The normal extern il rm/ will seldom admit the tip of the little finger 
and it is impossible to pilpite the inguinal cinal or the internal ring ” 

( Watson 1 p 118 ) 

“Ordinarih this (extern il abdominal} ring w ill not admit the finger 
tip, although about 7'< of male adults have a larger or relaxed mg 
which predisposes to the later occurrence of direct hermae ’ (Frd 
man in Christopher, 1 p J7G9 ) 

“Virmilfv it w bar el\ large enough to admit the tip of the index 
finger “ (Cole and Elman 4 p 76 C ) 

' fn a healths man the external ring should admit the tip of the little 
finger but not the index finger If the end of the index finger can be 
entered into the rm/ that aperture i-> dilated mid even if there is no 
hernia in the canal in the future a hernia will prolnbh deseend ’ 
fDaCosta," p 1050) 

The ring xvlien normal in size eaunot be entered I In the tip of the 
index finger) ” (Callander, 4 p 289) 

‘The nierage normal external nbdonuml ring Mill not completel' 
admit the tip of the fifth fin/er ’ (l)rr T p 471 ) 

Several other standard surgieil reference l>ooks 10 11 do not give am meas- 
urements for the normal subiutaneou« ring 

Our results (Table II) are not consistent with these quoted statements 
since 78 I per rent of the lieilthv xoung men in this select scries had subeu 
taneons rings large enough to admit the index finger This would tend to show 
that the range of variation among normal extern il rui/s is rather wide Also 
the axeroge ring it prnbabh significantly larger thin was heretofore believed 
The question then arises ns to whether a large subcutaneous ring may P re " 
dispose to the future development of ui/mnal lierim especially of the direct 
type This is the contention of Erdman m Christopher 3 and DaCosta 5 as 
quoted preuoush On the other hand consult rabjr evidence has aceiimu 
] a ted” 14 which points to weakness of the transversahs fascia as the major 
factor m the pathogenesis of direct hernia In almost ill of our cases the trans 
varsalis fascia forming the posterior w ill of the inguinal canal m the region 
of Hessclbich ’s triangle was found to be tense and unyielding when the pat«rt 
was subjected to the straining test This was tme even among the men xrho 
baa subcutaneous rings 4 tl and 5 0 cm in length 

In the case of indirect henna it is even less Itkeh that enlargement of the 
external nng is a predisposing faetor Here the essential etiological mechanism 
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H congenital patency of the processus vaginalis” 1S and the most important 
line of defense is a competent internal ring 1,1 Once an incomplete licrma has 
entered the inguinal canal, it is tmlikelv that a small subcutaneous ring can 
do more than delay the eventual descent of a complete indirect hernia 

Further evidence regarding the significance of a laige external ring can 
be adduced from the follow up studies of Colcord and oi Gardner Coleotd” 
found enlarged or “open” external rings in 784 out of 9,000 men whose physical 
condition was checked frequently during their penods of employment The 
incidence of hernias in the group of men with “open” rings was not significant- 
ly greater than in the control group Gardner* 1 found that 3,413 (or 13 G per 
cent) of a group of 24 934 civil service pre employment physical examinations 
revealed relaxation of the external rings In the subsequent fifteen > car period 
ten men who had had relaxed rings (an incidence of 0 322 per cent) and forty' 
two men of the control group (0176 per cent) developed hernias Although 
this difference in incidence rates may appear to be statistically significant, it 
is certainly not impressive Much more striking is the fact that of 3,413 men 
with relaxed nags who were admitted to full industrial employment in a navy' 
Jard, only ten were known to have developed hernns over a period of fifteen 
>cars 

Considering these facts, it would seem reasonable to conclude that there is 
at this time no convincing evidence that a large subcutaneous ring either is 
m itself an abnormal finding or that it predisposes to the future development 
of herniation Nor should it be thought to disqualify men from industrial 
f roploy ment 

An attempt was made during this study to correlate the size of the sub 
cutaneous rings with the height and with the weight of the patient, hut no 
correlation could be demonstrated No attempt was made at correlation with 
file length of the inguinal ligament although this might prove interesting m 
Vlew of the work of Harris and White** and Hillenbrand 21 which indicates 
a t men with long inguinal ligaments are more likely to develop weakness 
a nd herniation of the direct type than arc men with short inguinal ligaments 


SUMS) \K\ AND CONCDUMONS 

1 In a senes of 2,978 healthy young men, 78 1 per cent of the subcutaneous 
'"guinal rings were large enough to admtt the examiner's index finger 

2 Of the 724 men whose subcutaneous rings were not bilaterally equal in 
57 5 pgr cent were larger on the left side 

to b ^ h En,a » t the subcutaneous ring alone should not be considered 
- e 4 nor 1S there any conclusive evidence that it constitutes a predis 

a ctor m the pathogenesis of inguinal hernia 

...i ^ ^here was no correlation between the size of the subcutaneous nng and 
ther height 0 r weight 

* criticism of Dr Henry 
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DJHCUSSION 

Gray $ Anatomy' 1 gnes the measurements of the subcutaneous ring in ca 
dasers as 2 5 b\ 125 cm However, according to various authorities the di 
mensions of this structure, as detenmned In clinical examination, are as follows 
“Jt (the annulns ingtinrilis subcutaneus) should merely admit the tip 
of the little finger, it more thin this is possible the ring is not of nor 
mal dimensions ” (Iason, 1 p 377 ) 

The normal extern l] ring will si Idem admit the tip of the little linger 
and it is impossible to paJpife the minimi cilia! or the internal ring ’ 
(Watson,* p llg ) 

Ordinarifv this (extern il abdominal) ring mil not admit the finger 
tip, although about 4yv of male adults have a larger or relaxed ring 
which predisposes to the later occurrence of direct hemiae ’ (Eid 
man in Clinstopher * p J3G9) 

4 Normallv it is bareh large enough to admit the tip of the index 
finger ” (Cole and Elman * p 7feG ) 

“In a healths man the externil ring should idmit tl e tip of the little 
finger hut not the index finger If the end of the index finger can be 
entered into the ring that aperture is dilated and even if tlere is no 
hernia m the canal in the future a hprnia will ptohabh descend 
(DaCosta, 5 p IOjO ) 

“The ring when normal in size cannot be entered (bv the tip of the 
index finger) ” (Callander,* p 2S9 ) 

“The aserage normal external abdominal ring will not complete!' 
admit the tip of the fifth fingir (Orr T p -431 ) 

Several other standard surgical reference bowks 10 1 do not gi ie an) meis 
iirements for the nornnl subcutaneous ring 

Our results (Table II) are not consistent with these quoted statements 
since 78 1 per cent of the healths >oung men in this select senes had subcu- 
taneous rings large enough to admit the index finger 1 ins would tend to show 
that the range of variation among normal external ring s is rat] cr wide 
the average ring is probabh significintl' larger than was 1 eretofore believed 
The question then arises as to whether a farge subuitdiieoas ring mat pre- 
dispose to the future de\ eJopment of inguinal hernia espeuallj of the direct 
type This is the contention of Frdman in Christopher 3 and DaOosta as 
quoted previous!' On the othei hand considerable evidence has accnmti 
lated 1519 which points to weakness of the transveisalis fasen as the majo r 
factor in the pathogenesis of duect hernia 3n almost all of our cases the trans 
varsalis fascia forming the posterior wall oi the inguinal canal in the region 
of Jlesselbach’s triangle was found to be tense and unyielding n hen the patient 
was svvbjectel to the straining test This was true even among the men who 
tod TOtantaneim nogs 1 0™d « <>™ “ 

In the else of indirect hernia it is even less likelv that cnlaigement of the 
xtemal nn" is a predisposing factor fibre the essential etiological mechanism 



AMBULATORY TREATMENT OF IIALLUX VALGUS 
Edward L Coxnmi, MI), xnd Wiiiiam J Sensin', MD, Chicago, Ili 

(From the Department rtf Dane and Joint Surgery \orthu.e«tern Unnernty Medical School) 

P ROLONGED rigid splinting ami itstrietion of walking actixitx for periods 
of from two to six weeks ha\c constituted tin loutmc of most orthopedic 
surgeons after operations for correction of hallux xalgm \s a result of this 
piolongod immobilization without the functional stimulus of weight hearing: 
and walking, some ]>ei manent loss of motion m the metatarsal phalangeal 
joint has followed mans of the operations Hallu\ ngidus or hallux sarus, 
which oeeasionalh resulted, produced sexerc dmbihtx 

In addition to these complications, which maj l»e relatnely mfiequent in 
the hands of experienced orthopedic smgeon-s, there is alxvajs greater cost and 
hence an economic objection to prolonged hospitalization made neecssarj by the 
usual procedure of rigid splinting and non weight healing for a period of 
se\eral weeks 

During the jears 1940 and 1941, one of us (13 L C ) conducted an out 
patient clinic in the Central Free Pispcnsarx of Rush Medical College The 
patients in this clinic were moxtlj adults and a considerable proportion of them 
were 45 jears of age or older A common complaint of patients coming to the 
clinic was that of painful feet due to bunions It was impossible to obtain 
hospital beds for serxiee patients of this txpe We determined to attempt to 
earn out surgical procedures for eseision of the bunions and correction of the 
hallux s jlgus in the operating room of this outpatient clinic 

The operations were carried out under local anesthesia The block of the 
metatarsal phalangeal legion was st irted at nudfoot and a tourniquet applied 
around the foot at that lex cl The surgical techniques used included the 
McBride the Majo and the Sihcr operations with x a nous modifications The 
scswnoid bones were lcmoud wlitntxcr thex were found to be In pei trophied 
or then aitieulai sUiLtccs degenerated Debridement of the joint was carried 
out when indicated No rigid splint of am kind was used In < flc/i instance the 
toe U ns held in n pouf ion of torus by coriettnc bandaging (Fig 1) The blood 
which subsequent^ stanud the dressing dried to fmtlier reinforce the bandage 
Tat lent s were permitted to walk from the operating room without assistance 
(Fig 2) Absence of pain because of the noxocam anesthesia made it com 
luratiuh simple to persuade them to do this Most of them had to go home h\ 
streitidr and sonu of them traxclcd long distances The dressing was in 
speeted the following week, but was not changed for two weeks after the 
operation 


A total of twentj four 
for hallux xalgus and then 


patients were subjected to one or more operations 
permitted to go home immediafeh b\ xxhatexer 
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local or because other surgieil procedures wm to be earned out simult amouslv 
In eleven eases 1 per cent novocain was used os a locil anesthetic The patients 
who were operated upon under local anestl esn wen <neoura„ul to walk about 
their rooms lmmedutelv after the operation and were given bathroom privileges 
Because of the persisting anesthesia the} experienced no pain On the second 
and third dav these patients did complain of some pain 1 ut not sufficient to 
prevent them from 1 earing w light and walking 



„ -f' 1 * " —PhotOKraph following bandaging of great loe to ler 
hel ' ‘n * varus posit on without any tipe of rigid splint 
i?**'"* requires many 1a>er s of ban lage preferably twn romi 
Jv,* 1 ' 1 ’ 19 ;he most significant departure from the *ts 
* we immediate ambulation 


■atmeot of bunt 


The patients for whom this procedure was used included a range of ages 
from 23 to 7o rears The occupations were those m which at least an average 
amount of walking was neccssan These patients were discharged as recovered 
our to eight weeks following surgen There have been no complications or 
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transportation thej could obtain There were no complications The results 
which were obtained were definitely Iietfer than those which had been obsened 
in oar patients whose rare had included two to three weeks of hospitalization 
with complete immobilization These patients suffered minimal pain and ah o! 
them returned to t?ie clinic walking surprising]} well and with an excellent 
rwgx? of motion m the mctatnrsal phalangeal joint (Figs 3 and 4) 



One patient a cluonic alcoholic disap{>eared after t) e operation and did not 
return for the postopei atne appointments When h e was finalh located 
more than a month after operation he still I ad the original dressing A1 
thoiHi the bandages were extrcmelj dirty and ragged the wound was found 
t be complete!/ healed There was no swelling and th e range of motion and 
strength in the movement of the hallux was approximately normal 

Fncowaged h} these results our program of care for pin ate patients was 
r, d to conform Since 1941 we hue performed twenti six operations on 
change hospitalized patients for l alius talgns and bunions A general 
Se'enteei casc . s because the I atient refused to permit the use of 

anesthetic was usiu m 
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unfortunate sequelae and we are enthusiastic about this method of ambulator} 
tratement without rigid splinting 

The plan of postoperative ears m u be summarized as follows 

1 The hallux should lx splinted b} means of corrects e handling without 
rigid fixation following operation Two two inch guue bandages should be 
used for each foot 1/irfftpfe layers of bnidage arc essential if eorreetion of 
the hallux valgus is to be maintained while ambulation is permitted 

2 Walking with full weight licanng is begun immcdiatel} when a loeal 
anesthetic is used and on the da} following an opontion carried out under 
general anesthesia 

3 The patient ina} be discharged from the hospital two to four dais after 
operation 

4 The original dressing should lie changed and the stitches lemoud four 
teen davs after operation 

5 The functional splinting In correetne bandaging si wild be continued for 
an additional period of two weeks 

6 Patients ma> be encouraged to resume their nornitl activities at the 
tune that the bandaging is discontinued 

7 After bandage splinting is discontinued the foot should be soaked in 
warm slightl} soap} water for twenty minutes each da> While in the warm 
water the toe should be activcH exercised 

8 Low heel soft leather oxfuul shoes with a stiff shank straight inside, last 
and metatarsal pads should lie worn foi at least tluee months 

The advantages of functional splinting without rigid fixation of the hallux 
after operation for the cure of hallux valgus include 

1 Immediate activitv with walking Hallux valgus is collected while 
flexion and extension are permitted 

2 Motion m the metatarsal phalangeal joint is preserved hv earl} function 

3 The hospital stav is greatl) shortened 

4 Circulatorv changes in the toot which are common sequelae of prolonged 
immobilization and inactmtv are minimal 

5 Time lost from work is reduced 
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unfortunate sequelae anti we ire enthusnstie about tins nuthod of imbulatorj 
tratement without rigid splinting 

The plan of postoperative rare miv lx. summarized follows 

1 The hallux should be splinted b} mt ms of corrective bindaging without 
rigid fixation following operation Two two inch gauze bandages should be 
used for each foot Multiple layers of bandage arc csseiiti il if correction of 
the hallux valgus is to be maintained while ambuhtion is permitted 

2 talking with full weight bearing is begun immedntclj when i local 
anesthetic vs Used ind on the <laj following an operation earned out under 
general anesthesia 

3 The patient mav lie discharged from the hospital two to four davs after 
operation 

4 The original dies-sing should l>o changed and the stitches removed four 
teen daj s after operation 

5 The functional splinting In corrective bandaging should be continued for 
an additional period of two weeks 

6 Patients maj be encouraged to resume their norm il activities at the 
time that the bandaging is discontinued 

1 After bandage splinting is discontinued the foot should be soaked in 
"arm sligbtlj soapv water for tvventv minutes each daj "While in the warm 
"ater the toe should 1 c nctivelv exercised 

8 Low heel soft leather o\foid slims with a stiff shank straight inside last 
and metatarsal pads should be worn for it least tbice months 

The advantages of functional splinting without rigid fixation of the hallux 
after operation for the cure of hillux valgus include 

1 Immcliate ictivitj with walking Itallux valgus is corrected while 
flexion and extension are permitted 

2 "Motion m the metatarsal phalange il joint is preser\ed by earlj function 

3 The hospital staj is greatlj shortened 

4 Circulator? changes in the toot which ire common sequelae of prolonged 
immobilization and lnaitmt} are minirml 

5 Time lost from work is reduced 



AX IMPROVED METHOD FOR l> ROW] CISC EATER IMEiNTAE 
PEUITOXITIS OF INTtSTIXAL ORIGIN J\ DOOS 

Sxsfoud Itorm SUM. M I) , HtMt\ Silv ini, II D , vsp II J McCorklf, MU 
Sis Fimcrsco, C*r» 

(trim the iJ*n*ion of Etjenmcntal Surgery 0 f the Pniiertify of rahfomia JM rot School) 

UT ^I’KKIMENTAIj peritonitis m dogs is not identical with peritonitis in 
■I— ^ human jmtic nts hut it npfx'.irs to |n» sufficiently eomparahle to serve as a 
useful medium for bacteriology and phvsiologic studies and as an oi<l in the 
evaluation n£ therapeutic agents and methods 



Fir 1. — Trchnlque fur 1 rodurlnij 
•oml o relatione of the appindlx often p 
s mrMKl, e the ban of .the «i pen II* > 


A procedure that consists cd dividing the blood Mipplv and ligating the 
base of the appendix followed In a dose of it ct ot castor oil has been de- 
scribed’ 3 as a suitable method of producing experimental peritonitis in the dog 
However following tins procedure the appendix otten becomes walled otF bv 
omentum and spleen and the infection remains localized without pn timing a 
peritonitis 

In an attempt to imptme tins method a series ot /logs was subjected to 
the following procedure The tascnlar supply of the appendix was divided and 
hi a jrrant from tli» Cl rtrtine Itrron Fund 

.... 
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ligated, a flat cotton tape % incli in width w is tie<l firmh about the base of the 
appendix the entire wall of the appendix was crushed b\' repeated damping 
with a Koeher hemostatic clamp, the omentum was evised and the spleen re 
mot ed , the animal was gnen 50 u of castor oil b\ {image This procedure 
umformh produced a fulminating diffuse peritonitis in all of a series of fifti 
«ix dogs The aserige period of surma! in untreited animals w is flnrts 
nine hours 



F r>al step in technique for producing experimental peritonitis of appendical 
, m a ®8* r emo\ at ot omentun and spleen Note crushed append x * ith base I gated and 
ascular s ipply divided 


SlMJURl 

A fatal diffuse peutonitis ol appenrludl origin n>a\ be uni 

orinh produced in dogs In a series of procedures including ligation of the 
appendical sessela plating a tipe hgiture about the base of the appendix 
flushing the w ill ot the tppendix excising the spleen and omentum, and ad 
wimistering castor oil postoperitneh 
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A ^ hAl/TII of evidence attests tin important role of ncid pepsin m the 
**■ production of txpcnmc ntal j optic ulceration and in the genesis of human 
gastrndnode ml (ikmliu (list i** Wthoii r .li tins (vidence indicates that acid 
pipxiii is it s»inc ijui non for the exist cm e of peptic ulcer, the cooperation of 
othci fictors is ctiduit in Ixth experiment il md human peptic ulcers For 
ex unph the eontintious idmumtratiim of histamine induces ulcers but the 
rclititp import •!!!(•( of acid pniductioii and the nngiotoxie aetion of histamine 
m the (!< nesis of those ulcers Ins not lx*en elucidited 

One of the most impoitnnt fictors conditioning the effect of acid ppsm 
is the gridicut of siisccptilulitv manifested bv the gastrointestinal mucosa It 
is well known tint the resist into of intestinal mucosa to gastric jmee decreases 
progressive^ from the stomach to the colon bxjwtsurc of the mucosa from the 
duodenum jejunum »!e um «r colon to relative h pure gastric juice usualli 
results in ulctrx Tins ma\ 1 h accomplished In placing intestinal transplants 
in the stomach and pn\<nting duodeml regurgitation, as in the method of 
Matthews and Dngstedt 1 In surgical duodenal drainage using the Mann Wil 
liimson twhniijm 01 In tic iting an (xpcununtiJ Meckel s diveitieulum as in 
the experiments of M it the ns md Dragstedt 1 Tlusc proc ediii es rank result 
in f,istne nkots ind moreover the inucost of isolated gastric pouches of most 
l\pcs ilthough in eontict wtth jure gistnc juice seldom shows spontaneous 
uleenticm Drigstcdt’ icpoitul the formation of ulcers in total gastric pouches 
ill which vagus i linen ition V\ is presenvd Ivv has not noted ulcers in total 
gastric pouches either with or without vagus intimation In Pragstcdt s ex 
pcrnneiits a met il (annul i vv is used md this mav have served as a mechanical 
ti mm it ic f wtoc 

Jl-n, \ i reo Code and U ingcnsfocn 4 demons fi itaJ tint injections ot hit 
t mime in beeswax produce duodenal and oeessmhillv gastric ulcers m i far?.e 
j't.ic Uitagc of amm ils Tlusc ulcers vvcio ittnhuted to the effect of ptolonged 
miximal and duodenal tniuoha 

T/ios a predominance of gastric 

rather th 1 examples are einthophen 

and caffeine cjuso in addition to stimulation of gistnc secretion s oscular and 
inflamnnton changes in the gasttic mucosi * 8 Therefore it must be considered 
nuesfionabte whether prolonged exposure of the gaslne muenti to met pepsin 
is in itself sufficient to elicit uker form it ion 


It ccluJ tor 
• NOW St Lnl 
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The following experiment was umlertaht n m an attempt to elucidate further 
the role acid pepsin plavs in ulcer production anil to ascertain if continuous 
exposure of gastnc mucosa to normal gastric juice would result in ulcer forma 
lion 

MPTIIOU 

Health} mongrel dogs, « etching fiom 25 to 35 pounds, were used and all 
operations were perfumed under ether and moiphjnc anesthesia with aseptic 
technique A portion of the greater curvature ot the stomach comprising one- 
thud to one half of the fundus of the stomach, w ls resicted in tin. fust group 
of fire dogs This was done as in the Hcnlcnham technique,® bowerer, the 
resected segment was lomplctcU sutured into a closed pouch Closure of both 
the stomach and the pouch was done 1 »n the optn method using a sep irate con- 
tinuous row of mucosal and serosal Lcmbrrt sutures A clamp was used for 
the remaining gastric portion in ,tll cases however m oriU tbice out of five 
was a clamp placed on the pouch 

A second group consisted ot eight ilogs \ two stage pioeedure was em 
ploved, the first being the construction ot the usual llcidenhain pouch After 
from nine to eighteen dais, the dog was leopcratcd upon, and the stoma of the 
Heidenham pouch was tight h sutured i» twolaius piodwtng ,i closed gastric 
pouch 

A third group consisted of six dogs Pumarv closme was established as 
in the first group, following which an avascular area ot the middle or inferior 
end of the pouch was attached to thi parietal peritoneum underhing the second 
left nipple, which was used as a point of localization Twentv four hours post 
operatncH a 15 gauge needle was inserted through the abdominal will into the 
pouch a pressure determination was made with n w a' ei manometer, and gastric 
juice collected to relieve pressure and also for titration Thereaftei readings 
were made even twelvi oi twmtv four horns dcpindmc on the volume collected 
and pressure within the pouch 


results 

Group [ (see Table 11 — AH five dogs in the first group died Hi two to five 
dais due to acute uleir formation with perforation and peritonitis The site 
of ulcer-mon was 0 6 cm from the suture fine m three dogs, and 3 cm from 
the suture tine in one dog 


IlElDEMlAlX Pol C1I TtOlIMm e 


(HeideniiKin 

jlteidenWm 


pouch closure without I 
\ ouch closure without 


ptenfenhain pouch do^ii 


UUi'tciiham pnuili closure without! 
stoma, no rl-imps spphei 
pouch 

jnctdcaliatn pouch closure without! 

stoma, po clamps applied to p 


TESU.TS 


rrneif"JT a j M p»*topentitelr, perforation of 
pouch with peritonitis 

Thel after 1 Jats, 1 cni uher of pouch with 
perforation 0 0 cm from suture lme. oeri 
tooitia ’ * 

Dieil after 5 <la\s, 1 cm acute ulcer with per 
rotation in central portion of pouch 3 cm 
from suture line, peritonitis 
Die I after 1 d ij s perforation of pour), o fi 
em from <mturc line, peritonitis 

2 'J als perforation of pouch 0 6 
. rln Iro °i ruture line peritonitis 
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Grotty II (see Table II) — Four of the eight dogs m the second group died 
of acute ulcers with peritonitis m three to eight days following closure of the 
stoma Three dogs died of intercut rent causes without ulcer Ohe dog was 
sacrificed twenty days after closure of the stoma The pouch was greatly dis- 
tended, but showed no pathological chance 


Table II Urartu m\ Votcn, S fonmur Ctoscre 


llfiilenliuin | ourli 
. after 11 <hn 
Ifeulcnlinn pooch 'toms 
1 after l <5 ihp 


iHeilenhmn pooch 
after 18 davs 
Itei loci mu poarh 
after 11 itiva 


Hei Icnh-tin pooch atom* 
after |* i'-ijs 


KLSILTS 

1 1 DieJ 4 days after closure of stoma, leakage of 
I «tomal closure peritonitis 

1 Die 1 3 days after closure of stoma, pouch a 
tact an 1 fillnl with brown flui 1 several small 
mucosal erosion* 

!| ‘'•u nficed 20 laxs after closure of stuns «w 
dence of muih Weight lo*« j lurh intact 
preilly <)i fen led measuring Jl> by i cm. 
mucosa thin an l pnie no erosions fillet witl 
thick milkv fluid, black discoloration of 
omentum 

IlDiel 13 line' after closure of stoma, pooch 




IS 


I ITeiilenlinn pouch stoma 
lifter 0 Jtj* 


17 llle^enlain pooch stoma 
Utter H days 




i 


Die 1 S days after closure of stoma OS cm 
perforation at superior end of pouch not 
near suture line nb- es„ cavity MtendiDg 
from perforation fillet with dark brown ff-v 
anl surroun In I bx omentum spleen anl 
loops of small mte«tine 


Croup III (sec Tabic III ) — Four of si\ dogs in the third group died in 
seven to indie d«ns of acute liberation of the pouch with perforation and 
acufc pen ton ills Two of the dogs diet! in thirteen md fourtteu davs front 
extraneous causes The average amount of gistnc juice withdrawn for a 
t»«ilv four hour period the free acid range and average and the pressure 
range and ivernge for rich dog arc noted m Table III 

.All the animals with an average free acid conecntiation of over 40 meq 
per Ei had acute ulcer formation with perfor ition The two dogs which died of 
complications showed average free acid of 14 meq per L and 36 meq per I 
DI>CL v -NlO\ 

The fate of closed gastrie pouches has not been studied previously 
Perforation of the gistnc pouch in Group I wis qucstionablv due to trauma 
rawed either hi the rnssure ol the damp or b, the underlying miture, for 
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Group II (set Table II) —Four of the eight dogs m the second group died 
of acme ulcers with peritonitis m three to eight d ars following closure of the 
stoma Three dogs died of intercurrcnt causes without ulcer One dog was 
sacrificed twenh dais after closure of the stoma The pouch was greatlv dis 
tended, lmt showed tio pathological change 
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V, B ,„? 0U h * * tora '* closed! Died s days after closure of «toma leakage «t 
ir»« v I “torrml closure peritomt » 

1 ,,0m ' Uied 3 .hrs after closure of 

lie i lent am pouch 'tomn 


ffet lenhnm pouch 
tier 18 <1 iys 
lleiUnliim pourh 
after 11 Has 


J omentum 

•loma che*e«l] lliel 13 Oats after clo«u 


I canty 

*tomx rinsed Died 8 lays after do«ure of stoma acute ulcer 
super or end of pouch 5 cm in diameter anl 
1 " cm from suture lute email perforation of 

ulcer with acute peritonitis free fluid m 
‘ peritoneal ca\it\ 

' ' e t . .tns re nf ftoma eitawMfe 


IT 


(lleijonham pouch stoma close 1 1 
after 13 days 


Died 8 Juts after closure of stoma w «* 
perforation at superior enl of pouch not 
near suture hue abscess canty extename 
from i >erf oration fille 1 With dark brown fluid 
an 1 surroui !e t b\ omentum spleen and 
loops of en ill intestine 


(J roup HI (see T tbit III) — Four ot six dogs m the third group died m 
setcii to Incite din of scute ulccntton of the pouch with perforation and 
acute peritonitis Two of the dogs died in thirteen arid fourteen dais from 
extraneous eutses The ai crape amount of gastric jmee withdrawn for a 
twenta four hour ptiiod the free acid ranpt and aacrnge nnd the pressure 
range and aterage for etch dog arc noted in Table III 

AH the animals with an tnerage free aetd concentration of o\er 40 meq 
per L had acute ulcer formation with perforation The two dogs which died of 
complications showed average free acid of 14 meq per I and 36 meq per L 
DISLLSSfON 

The fate of closed gastric pouches has not been studied preaiouslj 
Perforation of the ga-rtne pouch in Group I was quest umabh due to trauma 
caused either bi the pressure of the clamp or b% the underlying suture for 
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LIC1RS IN CLONFD ( VSTRIC I OUCIIto 


SI MM VB\ 

In Group I i riman closure of the Hculenham poncli in five dogs resulted 
in acute ulcer formation with perforation in all cases 

In Group II secondan closure of the Hcidenlmn pouch m ci„ht dogs 
resulted in acute ulcers with perfor ltion in foiu cases Three died of extraneous 
causes and one that was sacrificed after twentv dajs showed no pathologic 
change 

In Group III pnmirv closure of the Heidenhnm pouch with daih aspira 
turn of the pouch resulted in acute ulcci with pcifotation in four of six dogs 
Two diel of otl er causes without pathologic change of the j ouch All those 
in which the free acid avei iged over 40 had ulcers of the pouch with peiforation 
The method used in Group III mu prove of \aluc in the studj of secreton 
pressure of the astnc glands 


CON ci lmons 

In the majontv of eases acute ulcers with pcifintion develop in closed 
Heidenhain gastric policies Tie iclativc importance of acid pepsin and hi„h 
intralumcnal pressure in tl e genesis of those ulcers is discussed 
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(litrt w is onlv nut Hist inn of perforation distant from the suture line In an 
attempt to rtmmt thus fnetor th< chmp was omitted in two eases The results 
'U it not com Insist thus a s< coiul group of o;v_r dions was peiforoed ia which 
hcilmg was complete in five sixths of tin pouch liotore closme In no case of 
sec ondan closurt was till perforation near either the new or the old snture 
line, thus ilimin iting the question of surgical trauma ns a possible cause of the 
nicer formation and perforation 

Two oliologic factors nm lined to expl mi the eiusc of the ulcers The first 
was the action of normal gist no juice in continuous contact with the gastric 
mucosa The second was pnssun within the pouch which would tend to inter 
fori with at nous Kturn and possible cause stasis of blood flow leading to 
ulceration 

It is possible of •.igtiihc inco that in one ease (Do,? 9) an ulcer did not 
occur after twmtv davs in spite of marked distention of the pouch Lnfor 
tuna tel', the contents of tins j touch escaped before a measurement of pressure 
or a determination of aetditv could l»c in ide 

Sperling and Wangenstotn* subjected closed lkal loops m the do;; to sus- 
tained increases of intraluminal pressure and showed that when a pressure of 
40 cm of water was emplo\e<I the bowel showed necrotic areas after seventeen 
to twenty hours and was abnormallv permeable and nonvublc Twenty to 
thirH centimeters of water produced similar changes hut required a longer 
period of time 

Hlirgct and his co-workers found tint clogs with closed jejunal loops cm 
lu. kept ah'© for long periods of time prowded the pressure in the loops is kept 
down In asj iration of the fluid 

The studies m. (.roup III reduce to a minimum the factor of increased 
pressure as a possible cause of perforation The average pressure (which sp 
proximates average maximal pressure for cull reading would be close to maxi 
mum for the preceding twelve to twentv four hour period) was in all cases less 
than 30 cm of water \s shown in Table III Do^s 2G and 31 had lower pres 
sures but higher fiee acid values than Dogs 29 and 30 The formei developed 
ulcers whereas the latter did not Driver and co workers u have demonstrated 
that an increase of intraluminal pressinc from 0 to 4 > cm of II 0 great!' 
enhanced the uleei ogenic actum of acid pepsin in tin jejunum Fven with 
frequent aspiration some piissme developed in the closed pouches That tins 
low pressure ma\ have botn an essential fictoi in perforation is i possibility 
which cannot he excluded 

Insertion of the needle into the jouth mtioduced mechanical trauma as a 
possible cause of ulceration However in all cases of ulcer foimation in Droop 
III the ulcci was in the supcuor end of the ] ouch md not mar the puncture 
site at the peritoneal ittaeliment The aid of mucosa which had been re 
peatcellv punctured dunn* aspirations presented no detectable change 

Chnicallv conditions appioiehmg those encountcied m a closcl pouch are 
found w p'loiie stenosis the increased pressure and increased sccreton ae 
tivitj 1 ’ often present m this condition mav predispose to extension or per 
foration of an ulcer 
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above the wooden platform (The bolts fitted with large washers pass through 
the openings previously drilled 1 and 5 inches from the upper ends of the up 
rights) The lower basket is placed directl} on the wooden platform between 
the uprights and is fixed in position In bolts which pass through the lowermost 
openings in the uprights The stand now is complete and is reads to receive the 
bottles (Fig 1 B) 

Discarded Vaco liter hottles (100Q cc) are used and will be found to fit 
into the baskets snug)} The bottles are connected as shown in Fig 2 The 
lower (water seal) bottle is seeureh wired or t iped to its basket and remains 
in position permanently Tbe upper (catch) bottle is removable for purposes 
of emptying Fig 3 shows the apparatus (old model) in use 

The setup described has the following advantages 

1 The base is sufficiently stable to prevent the apparatus from being acci 
dentally overturned 




A\ UNDEttW VTFR DRAINAGE DOTTLF STAND 
CofONH Artiiub N W Touropp AIepicai Cortr* Army of the Uwo Stubs 

(Fro* the Thoracic Sirgrry Center of the Twelfth Hasp tal Center Pn ted State * Jr»s) 

C BirNCt has demonstrated tint closed drainage of the thorax is main 
famed most effeetivef} through the use of a water seal The trpical water 
seal eloseil s\ stem usuallv is comprised of two appropri.it eh connect? 1 bottles, 
one (tl e catch bottle.) serving to collect fluid which drams from tl e thorax aid 
the other functioning as the water seal to pi event enti> of air into the pleural 
cautj Doth bottles commonly are place 1 on the floor near the patients bed 
where thev comUmth arc in (lati^ei of beta" sect lentalh overturned or dts 
connected from one mother or from the patient Untrained personnel hate a 
tendency to lift the I ottfes from the floor for inspection with the result that 
fluid 11 m be aspirated from the sell bottle into the catch bottle and the water 
seal therein broken 

While workm*» in an Overseas Thoracic Center with a frequently chan? 
me nnd at times made piatel} tnmed staff of ward attendants I devised a 
bottle stand which simplified the maintenance of an effective water seal to the 
point of making it practically foolproof Once in operation tl e drainage ap 
ptratHs required no attention other tlan to empty the catch bottle as requ red, 
and periodically to rei lace tl e small amount of water lost from the seal bottle 
lij evaporation The following are the chief items repured for construction oi 
the stand 

(1) Several short lengths of hoard (% inch thick) 

(2> Two strips of steel (2oMi hv 1** by r g inch) 

(3) Two c'hndneil wire test tube baskets (6 incl es in diameter and G 
inches Ingh) 

A wooden bsse is constructed bj mailing the 1 1 inch boaids together to 
form n simple square platform measuring 20 by 20 inches Each So 1 / inch 
metal stnp r» bent to a right angle one arm measuring 24 inches m length and 
the other U_ niches An opening ( 3 m inch in diameter) is drilled in tbe 21 
meh arm at a point 1 inch from the free end \ second drill bole is made 5 
inches from the free end A third opening is drilled ID inches trom the free 
end Drill holes are made in the 1V» inch arm at points 1 « and 1 inch fro© the 
free end respective!} (,Fig I 1) 

Tbe 21 inch metal arms are placed vertical!} parallel to one mother and 
5 inches apart over t! e centra] portion of the wooden base These uprights 
are secured t& the bs*e hi screws which pass through tlm two drill holes previ 
oush made lft the 1 Y «»eh transverse irros The upper wire basket is placed 
between the uprights and ts bolted m position with its base lung IS mebes 
neceW*a tor publ cation 0<t- 9 J*t« 
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above the wooden platform (The bolts fitted with large washers passthrough 
the openings prev lously drilled 1 and 5 inches from the upper ends of the up 
rights) The lower bisket is placed dnecth on the wooden platform between 
the uprights and is fixed in position b\ bolts which pass through the lowermost 
openings m the uprights The stand now is complete and is read' to receive the 
bottles (Pig 1 B) 

Discarded Vacoliter bottles (1000 ct) are used and will be found to fit 
into the baskets snugly The bottles are connected as shown m Pig 2 Ihe 
lower (water seal) bottle is seenrelv wired or taped to its bisket and remains 
in position permanently The upper (catch) bottle is remov ible for purposes 
of emptying Fig 3 shows the apparatus (old model) m use 

The setup described has the following advantiges 

1 The base is sufficient!! stable to prevent the apparatus from being acci 
dentally overturned 





SURGFRT 


2 The fact that the ntch bottle is mij p rteil onh a short distance taloxi 
the lex el of the }>itieut makes it unneeessarx to use a loti? tonne ting tube 
xx Inch is apt to hecoim kinked and thus mtei fert xuth dramige 

1 The amount < f dr linage m the tattli bottle tan 1 <* rea 1 tt a plan e di 
rut lx fiotn the cilil r it ions on the \ a col iter flask 

4 The hxdraulic rcsistanie of the xxiter set] renntns tonstant for regard 
lev, of the amount of tin r u u dnmspe into the entdi bottle tl ere is no entn of 


ftow 

•patient 
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drainage fluid into the water sell liottk (The Jon' tube of the seal bottle 
should be immersed in water fot 1 dtstinu of o»h 1 /a to 1 . »«h Deeper im 
mersion results ill retard ltion of dr lunge Jroiu the dust) 

o The bottles are m untamed m a fixed position which pi events them from 
being inadvert entlv tom ipirt and the elosecl svstom therein broken 

f» The height differential between the top <>t the i itcli bottle and the wate" 
seal is approx unateh 50 cm which is sufficient to prevent aspiration of fluid 
from the seal bottle into the eatcli bottle ind bieaking of the sell on violent 
inspiration 

7 The Iowei (seal) bottle being wnetl in place cannot he elevated to a 
dangerous level In an uninitiated ittcndailt tlierebv pi i nutting its fluid to be 
aspirated into the catch bottle nnel the seal tints broken 

8 If desired the entire stand enn he elevated tor inspcetion of both bottles 
without Influencing the height differential between them and i mining the risk 
of breaking the seal Furthermore if the st uid is tle\ ited theie is no dinger 
of fluid m the catch bottle being aspirated into the pleuril cautv 

9 Negative pressure can be re ldih applied to the fcj stem it desired merelt 
bv connecting a suction appantus to the vent in the wntei ‘esl bottle 

Personal experience over a period ot two vears demonstrated the apparatus 
to be enunentlv satisfactorv m m inflaming m effective water seal under cir 
ciimsfances winch at times permitted <nlv mmnual supervision 
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BEN'IOV FIIJROMUrOUS POLYP OF THE URETER 

Retort of \ Ci«e 

James K Pm mui, \I D ,• \mj L wrench F Obeexe, 31 D t Rochester 31^\ 

\7 kST,f in • rt ported that hi was ahls to find onh seuntt odd cases of 
V ureteral tumor which were considered to be benign Of these tumors, le 
estimated that GO per cent occurred in the lower part of the ureter and that 
10 to 13 per lent protiiuled from the ureteral orifice The diagnosis of these 
tumors ns disenl od in the literature, is based on the clinical symptoms of renal 
or ureteral pain, with or without extension and, m some instances, gross henut 
tuna The h<*nntuna maj lie microscopic, and in some cases a h\ dronephrotw 
hulne,\ secomhn to the ureteral tumor may be palpable Roen tgenographic 
studies ma 3 disclose a filling defect in the excretory or retrograde urogram, aul 
minimal or marked hydronephrosis In some cases a mass protruding from one 
of the ureteral orifices mas be seen bs cjstoscopie examination Unilateral 
hematuria and obstruction or bleeding at a localized point on attempted passage 
of a ureteral catheter ma> also be noted Careful microscopic examination of 
the excised lesion is ueie\s«irj to establish the benign nature of the tumor Be- 
cause of the relatneh infrequent occurrence of such bungn lesions of the 
ureters we report the following case 


RETORT OF \ CASE 

The patient a woman J4 years otl, complained of intermittent episolcs of gross hems 
tuna of nine years' duration During this period she tail had fifteen episodes <jl gW 
licmnturia, eneh of ninth had laste 1 four or five days, the last episode occurring three months 
before admission to the Mayo Clinic •'lie described one attack of excruciating pain in the 
right lumbar region winch extended to the groin and required narcotics for relief 
had bad episodes of urinary urgency and frequency for as long as she coull remember Tie 
remain ler of ler history and the results of physical examination n ere noncantribatoiy, 
neither kidney was palpable 

Results of routine laboratory studies were normal or negative Urinaly-as was repo'll 
to disclose pyuria of grade 1 (on the b*«is of 1 to I) An excretory urogram teas made and 
interpreted as revelling nothing abnormal \t first glance the bladder und both ureteral 
orifices seemed normal in cystoacopic examination However stulv of the right ureters! 
orifice disclosed a narrow potypoi I lesion, 0 To cm. in diameter, which with each c^acaUtioa 
of urine, protruded 1 5 cm. into the bladder from the right ureteral orifice The gro“J *p 
pearanro of the rolyp suggested a benign le«ion The right ureter was easily cathetertred 1 
right pyelo ureterogram "Sr made (F>g 1) This was interpreted as indicating that the 
right kidney an 1 ureter were normal except that poor voualuation of the lowermost portion 
of the ureter suggested that it was dilated 
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Transvesical excision of the polyp uas nil vised and earned out The bladder nas 
opened in the midhne The poll p could lie seen periodienlli projecting from the fight 
ureteral meatus At times, this poljp was completely retracted up the ureter V small cuned 
lemostat s\as passed up the right ureter, and the polyp id grasped ami pulled down until 
st» base appeared near the ureteral meatus (Fig 2) The meatus m« then incise 1 upward 
for 1 cm to expo-e the hue of the poly p (Fig 2) The polyp n as then completely csei'cd 
and the ureteral meatus nas reconstructed with two catgut stitches (Fig 2) The bladder 
Mas closed about a Iso 2i> French eystoatomj tube 

The specimen consisted of a poll poi 1 lesion 4 h 07 cm Multiple sections were made 
and examined microseopicnlh The-e *howel benign libroimicous ti-'ue covered with normal 
squamous epithelium (Fig t, « «d h ) 

The patient wit baton 1 the surgical procedure well Comalestencc u is uneventful 

At our request tile patient returned nine months later foi re examination 
Her health In cl been perfect and she had no nrmaix s\ uiptoms Tlie urinart 
tract was studied b\ means of exc retort ui ographt ttsfostopt and letrograde 
ptelographt, and was consideied to be normal (Tig 4 n and h i 




rlB 1 — Ant*ropo«terior ud oblique roengeDorram. of the left wri,t .howmc the cups 

A review 0* the s ray film-’ wealed that m a 1 lition to the fracture described there 
terestiOZ anomaly of the carpus consisting of fusion ot the luoa'e and tnangnl’t 
ZT£ e 1) Roentgenogram of the right wn«t di 1 not weal a simihr svnosto’i’ 
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Detailed questioning of the patient fade 1 to disclose any symptoms referable to the 
left wnst prior to wounding 

A renew of the literature reteals the following points of lnttrist concerning 
this carpal anomaly Congenital synostosis of the triangular and lunate bones 
causes no symptoms and cannot be recognized by clinical examination Most 
cases are discovered accidentally in roentgenograms taken for other conditions 
It most commonly occurs bilaterally The fusion is generally complete rather 
than partial Synostosis of tarsal ! tones may accompany The frequent sym- 
metrical distribution of synostoses of the carpus and tarsus, their association yvith 
synostoses or aplasia of the mterphilangcal joints, and the familial occurrence 
of these anomalies tend to indicate a congenital and hereditary character of the 
lesions 

Most authors agree that the underlying cause is an absence or imperfect 
differentiation of the intermediary zone in the deyelopment of the ossification 
centers for the carpus Fusion of such bones is a result of hypoplasia or aplasia 
of the indnidiial articulations 
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Cancer— Diagnosis Treatment and Prognosis 
R<Cnto t*p 1115 with 74 j illustrations 
Tl «» C k Mini y Com] am 


Ilv Lauren \ 
n 1 42 rolnr re[ ! 


Ackerman and Juan 4. del 
reductions M Louis 1**1 


T»o work 1 j Ackerman on! Regnto is oTrillontlv lone It is ratter diffi ult for the 
reviewer to me how a cornu lent ion of eo Inn I a subject as canc<r coull be «o well handled 
Malignant distant involving tie various regions of tlie bo-lv are vers rarefullv ronsiletwl 
from the etnn lj oint of Mwl g>, siniptnn ifologa, tn-ntrornf, and proguos v ft M remsrlia'lf 
aNo, hew ju liciyl tbi authora hate 1-wn in eialu iting tie various forms of therapr pattira 
larlv nurgerv *n 1 irraliition Tie \ olume is profu-elr i!lu“trate<I not only with photograph 
of lesions an I V rsi* ulii h are « ell repro lured 1 at also colonel f ftutograf he of lesions As 
imporlnnt jart of the book i» the diagrammatic dimonstmtion of tl e Ivmph drainage of **'■*> 
initlignnnt lesion di«rn**-*d Tl e work is particularly valunl le from the standpoint of teaching 
nod Of \nloe tii the elmieian in h railing tie pitient with malignant disease In adlUon 
to tie epeeific const leration of treatment in each type of malignance, a chapter is derate! 
to the general eonsi location of surgery of cancer nnl nnotler one to ra liotherapy of rawer 
Tlie»e me coneorne 1 j riorarily with the brotd n| plication of these two therapeutic agcali 
\ppr tiled to rich chapter is on ekrcllenf bil liographv which is quite comply fe 

\fter a careful review of tl w volume it is difiicult to *av if Here is »n y one pact that 
is lietter tlan the oiler* Fserv mi! je< t kccius to be well handh 1 anl thoroughly eorered 
This iv n look w h h si out) be in the JwnJ of everr j raofitjoner wJo i» ri Decreed with 
the dmgnosis and treatment of nialiguaicy In fact even doctor coull well afford to 
I ate tl is in his librirv I»aau e of its value n» a reference hook 
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The retCipt of looks is avknowledged in this section anl this treatment mu«t fe 
regarlel ns sufficient arknovvlelginent of the courtesy of the sen lers Selections will 
le male for r ore extensive reyacn dictate I tv the interi«t« of our ren lers anl as cpaie 
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SIMP VTHLCTOMl AS AN ADJUVANT IN THE OPERATIVE 
TREATMFNT OP ANEURISMS AND ARTERIOVENOUS FISTULAS 
I SymfaUIectom* Performed Befori or at Timf of Operation 


Harris B Shum acker Jr M D , New Haven, Conn 

(From the r a «c u [«r Center Mayo General Hospital Galesburg Hi and the Deportment of 
Surgery the Tate Cnneraty School of Med ow, Act JTaun) 


G AG! 1 anti Bud* v\ 1931 independently utilized sympathetic interruption 
as a ptcWuiacy peacetime before surgical extirpation of art aneurysm, the 
former by alcohol injection the 1 itter by gmglionectomy Although impressed 
with the apparent benefit of sympathectomy in rendering the collateral eircuU 
lion more efficient Bird presented this contribution with definite reservations, 
bung hopeful at that time that the recently introduced paves boot might make 
unnecessary other efforts to totter development of colli feral circulation Gage 
on the other hand felt convinced that sympathetic interruption would main 
tarn a prominent j lace in the surgical management of aneurisms He and 
tJchsner subsequently reported additional successful experiences with this pro 
eedme * 4 f rom time to time a number of other papers have appeared describ 
mg the use of sv mpathectomy before or at the time of operation for the t,ure 
of aneurysm 5 11 


All of the relatively few cases thus far reported in the literature have 
been successful what was considered adequate circulation follow ins in each 
case an operation which had necessitated ligation of the sffecti d artery Be 
cause of this fact I bilicve that one derives from these papers perhaps con 
trirv to the intent of their authors the impression that sy mpathectomv is an 
jlmost impregnable defmso against ischemic disister in the treatment of vas 
cuhr lesions requiring ligation of main arteries My, own evpeacaae certainly 
confirms the general usefulness of this procedure and yet makes evident certain 
limitations It is the purpose of this communication to record a rather large 
experience with sv mpathectomv in eases of aneurism and arteriovenous fistula 
to point out its merits vnd its limitations and to attempt to formulate a proper 
plan fo r its intelligent use as an adjuvant in the operative treatment of such 
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cases or the sake of simplicity, the problem will be divided into two parts. 
The use of svmpathoctomv before or at the time of operation for these lesions 
wi 1 be presented in this paper the use of this procedure in an effort to correct 
certain circulators difficulties following the operative cure of aneurysms and 
fistulis Mill lie presented in another paper 11 

There is ample experimental and clinical evidence to support the view that 
sv mjnthcctoim ma» be of definite help m maintaining the best possible circa 
latum in various conditions in which the confinuitv of blood flow through m 
port ant arterial trunks has been interrupted Sv mpatheetojny couhl conceis 
abh be helpful in such eases bx two mechanisms the first of which is well estab- 
lished whereas the second is hypothetical and requires considerable Hwwhg* 
tive support before it can lie considered f ictual In the first place bv ehminat 
ing xasoeon strict or impulses and contnf uting to the maintenance of near maxi 
mal circulation synipathoetomv should ensure the fullest use of the existing 
collateral circulation In the second place as has been suggested it might 
possjhlv anl in bringing about more rapid growth of new collateral channels 
through reduction in peuplier-il resistance to blood flow or through some other 
means 

Indeed one might readily defend the point of view that svmpathectomr 
should be performed in even case in which there is an ancurvsm of a fistula 
the cure of which might entail ligation of an import™! arterial stem On the 
other hand clinical esj ertence his demonstrated that large numbers of aneu 
n sms and fistulas can }c extirpated without serious resultant ischemic d J ® 
ciiltirs provided en refill testing of the collateral circulation i« used as a guide 
in the selection of the proper time for operation and provided the operation is 
earned out with extreme care so that no collateral vessels arc needlesslv sacn 
ficed Thus some investigators 1 ave held that sv mpatheetomy should be used 
almost Uniformly in such eases others have believed that one need rare!' if ever 
resort to tins procedure In the cases on which the present studv is based it 
has Icon irn practice to follow a course somewhat between these two views 
Srmp'ilheefomv has been utilized whenever jt might reasonably be expected 
to result in definite 1 enefit to tl e patient Lnd mbtedlv the procedure has been 
used more often than was neeessarv to prevent gangrene for example I have 
kept in mind lowe'er the fact that studv of an extensive serie-s of srmpaffiec 
tomies mi"ht permit a more rational evaluation of the procedure in the future 
and I was corn meed that if clear cut benefit <hd not follow in eiery instance 
at least no barn would result 

INDICVTJOXn FOR M5II*TIIIcrOJl\ AND CUWCU, MATERIAL 
The chief indications which have been followed in selecting cases for 
svjnpatbectomy were (1! Fvuhnee of poor collateral circulation in patient* 
with lesions suffcwtitlv old to have produced under ordtnan circumstance S 
a fairly effluent collateral cvrewlxtKm (2 The coexistence of inadequate eol 
lateral circulation and of peripheral nerve injuries requiring surgical explore 
tion Since earlv surgical treatment of peripheral nerve injuries results ip 
better return of function than late treatment of such lesions it is my conviction 
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that eyery effort should be wade to increase the efficiency of the collateral cireu 
Iation to permit as early operation as possible In such cases it is hazardous to 
explore a nerie before treatment of the aneurysm or fistula, and it is ordinarily 
feasible to carry out both procedures concomitantly (3) The impossibility of 
testing the collateral circulation in certain cases m which an important arterial 
trunk appears to be involved In occasional cases the affected artery cannot be 
compressed at the site of the fistula or aneurysm, hence, no accurate testing 
of the collateral circulation is possible (4) The presence of ischemic lesions 
associated with aneurysm or fistula (5) Intense vasospasm m the affected 
limb, or a rather severe generalized \asospastic disorder (6) The loss of one 
or more mayor arteries by previous injury or operation m a limb in which the 
cure of an aneurysm or fistula will likeh necessitate ligation of other important 
arterial channels (7) Causalgia in the affected limb relieved temporarily but 
not cured by sympathetic blocks 

In the present senes of eases* 290 aneurisms and arteriovenous fistulas 
were operated upon An additional 13 eases required no operative treatment 
because of spontaneous cure of the lesion b\ thrombosis In this group 
of 303 eases 78 sympathectomies were carried out before or at the time of 
operation One additional s> mpathectotm should properly be included since 
it was performed in a patient thought to have an aneurysm the signs of which 
were found subsequently to be due to costoclavicular compression of the sub 
c! avian vessels'* Of these 79 sympathectomies 24 were dorsal and 55 lumbar 
sympathectomies Lumbar sympathetic ganglioneetotnies were performed under 
spinal anesthesia through an anterior cvtrapentoncal muscle spltttmg incision 
The upper extremities were denervated In the preganglionic operation of 
Smithwiek performed under intratracheal gas cm gen ether anesthesia No 
deaths and no serious complications occurred 

In Table I are summarized data concerning the distribution of cases accord 
ing to the affected artery Not included are two cases m yyhich satisfactory 
‘ cure’ of the lesion by thrombosis followed sympathectomy and the ease men 
^oncd previously in which the patient was found to haye no aneurysm It is 


Table I Sympathectomy Performed Before or at Time of Operation fob Axelbysm or 
Akteriovznoi s Fistlul 




r >74 


SLPGER\ 


apparent from the data recorded that the majority of sympathectomies were 
earned out m pitienls i nth faions at the larger peripheral arterial stems 
Sy mpathcctomj nas performed in 2o of 57 cases of popliteal involvement (44 
per cent), in 11 of 25 cases of Tulfat-y lesions (44 per cent) in 17 of 53 case, 
of femoral ancurvsm or fistula (321 per cent) in 3 of 11 cases of subclavian 
(273 per cent), anti m 5 of 33 cases of brachial lesions (lo 1 Per cent) \ few 
svnj pit hect om ios wore done in instances of involvement of the innominate or 
common femora! arterv |n 12 of the 107 cases with involvement of vessels 
other than those just mentioned sympathectomy was performed (11 2 per cent) 
Is will he developed subsequently a number of these latter cases were instances 
in which preoperative Studios erroneously suggested involvement of an important 
artery near the affected vessel Altogether 76 sympathectomies were performed 
in the 290 eases in which operative treatment of the aneurysm or fistula »as 
necessary (26 2 per cent) 

Svlnpatheetomv was performed in a larger percentage of arterial aneu 
rvsms (34 5 per cent) than in rases of arteriovenous fistula (22 6 per cent) 
Tins difference is more apparent upon consideration of the axillary fernowl 
and popliteal lesions those for which svmpathectom' was most frequently <l° ne 
The percentage of arterial ancurvsm* in which s\ mpathoctomv was performcl 
for these lesions was 53 S 50 and 75 whereas the Percentage o! arteriovenous 
fistulas in winch sympathectomy was earned out for these lesions was 333 
298 and 31 7 Uthoush this difference is primarily a reflection of the tend 
cncv to poorer collateral circulation in instances of arterial aneurvsni it b 
partly dependent upon the fact tint associated nerve injuries requirin'' opera 
live treatment were twice as common in cases of arterial aneunsnis as m 
those of arteriovenous fistufa ” it is not due to a higher incidence of lesions 
of these major arterial stems in cases of arterial aneurysm Forty eW\t pev 
cent of the arterial aneurvsms operated upon involved the subclavian axifiarv 
femoral and popliteal arteries in r *3 per cent of the arteriovenous fistulas there 
was involvement of these vessels 


PESIXTS OF THE rROCEDl.BE 

In Tables II to 4 III are recorded data upon the patients who have had 
svmpathcctomv before or at the time of operation for aneurjsm or fistula An 
effort has been made to segregate them into groups according to the chief 
indication for the procedure It should be pointed out that in certain instances 
svmpathectomv was decided upon not because of a single reason but because et 
a combination of reasons Such relevant data as are consistent y>ith brevat' 
are included m the fables 


svjtrvTHfcTOjir perforviep jifcvi f of foob < or i vretu circi i *rto\ 

In Tables II and III are summarized data regarding 3 1 patients upon whom 
svmpathectomv was performed l realise of (oor collateral circulation In these 
cases and in all others included m tins studv the statt of the collateral circula 
tion was mvesrtgnt^d \>v repeated ti-e of a numfer of tests and observation* 
but chief reliance was placed upon the reactive hvperemia test of Matas M» 
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experience With these tests has been reported elsewhere 19 To simplify inter 
pretation of the results of sympathectomy those cases in which the tests showed 
that the collateral circulation was satisfactory after sympathectomy arc grouped 
m Table tr those m which the tests did not reveal adequate collateral cirtula 
tion arc placed m Table III 

In a number of these patient's it will be seen that in addition to evidence oS 
poor collateral circulation there were other reasons why it was deemed advisable 
to make every effort to render the collateral circulation adequate as rapidly' as 
possible For example in 16 or 41 per cent theie were present associated 
peripheral nerve lesion* requiring operative treatment In others there was 
sci ere pain or pronounced vasospasm and in one case there was superficial 
gangrene In 34 or 8" per cent the aneurysm or fistula was of three mouths 
tfurjtion or longer before sympathectomy was performed and in 18 of them 
(46 per cent) the lesion vms of five months duration or longer In the five 
cases m which sympathectomy was performed earlier specific indications were 
jment which made it advisable I felt to proceed with sy mpathcctomv With 
our further cfolav Two patients (( asos 6 ahd 18 Table 11) had severe pain 
In otu> of them a popliteal aneurysm had ruptured subcutaneously and it was 
chi ions that further increase m the size of the aneurysm might necessitate 
opention at any moment In the other patient m addition to severe causalgia 
which veils associated with a femoral arteriovenous fistula with saccular aneurysm 
and peroneal paraHsis and which had necessitated the ns e of narcotic ? to the 
point of real danger of addiction there was a compound comminuted fracture 
of the femur intense v asospasm of the foot an ulcer of the heel and superficial 
gangrene of the toes In both patients the pain was diminished or relieved and 
the tests for collateral circulation become adequate shortly after sy mpathectomy 
A third patient (Case 20 Table II) with a popliteal fistula of two and one half 
months duration hod extremely poor collateral circulation and complete pero 
Real paraUsis The collateral circulation became adequate after sympathectomy 
permitting early treatment of the aneurysm and the nerve lesion The two other 
ciwts (Vases 3 and 4 Table III) were instances of a femoral and a popliteal 
aneurysm of two months duration in which the tests for collateral circulation 
were extremely poor In neither case did these lists become satisfactory after 
operation although thev showed some improvement In one patient spon 
taneous cure took 7 bee and in the other operative treatment two months 
after s< mpathertomy was followed bv an excellent result In all of the patients 
some intermittent proximal occlusion of the involved artery had been practiced 
■Without apparent improvement m colhfenl circulation In only a few how 
ever bad tins method been given a prolonged trill 

In Table ir are grouped twenty five patients tn whom the previouxlv poor 
results of testing the roJlateMl circulation lecame satisfactory after sympathec 
Wv The interval letwrro •nmritlectoim and operation upon the aneurysm 
mr fistula did not necessarilv correspond to the interval between ssmpathee 
tomy »nd the time when these tests became adequate Some of the patients 
tiere allowed to return home on sick leave between operations Tn some the 
second opention was deferred because of so unrelated illness such as malaria 
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12 Axillary 

13 Axillary 


paNy, requiring Excel 

fj51» 

Al«o plexus injury, lysis radial Excellent 
neurorrhaphy, hand cold, bine 
before eytnpathectomy, cireu 
lation strikingly improved 
Also plexus injury requiring Excellent 
ty»i« 

Excellent 


or gastroenteritis It is seen however that in most instances the operation 
upon the vascular lesion followed closcU the svmpathectomv In JO, or -JO 
per cent, it was done within two weeks in 17 or CS per cent, m three weeks 
or less, and in 20, or 80 per cent m four weeks or less In only five instances 
was it delayed five weeks or more In one of these (Case 18) the tests for 
collateral circulation became adequate shorth after svmpathectomv but opera 
tion was deferred because of a compound fracture of the femur and infected 
ulcers of the foot In the other four cases the tests for collateral circulation 
showed steady improvement after svmpathectomv 

It will be noted that 2> of the 39 patients (64 per eentt upon whom 
s> ropathectorm was performed because of inadequate circulation showed evi 
dencc of satisfactory collateral circulation atter this procedure and that m the 
majority of them thes* tests were adequate \en shoitH sfter operation. It 
will also be noted that there was no great difference in this respect between 
tbe group of arterial aneurysms and that of arteriovenous fistulas Nine of IS 
patients frith arterial aneurysm (60 per cent) and 16 of 24 with fistulas (667 
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16 Common 

femotxl 

17 EemnraV 

18 Cetnorfll 


20 Popliteal 

21 Popliteal 

22 Popliteal 

23 Popliteal 


Abbreviations Used in this and the following tables 
E l.xctitOc 

E R C'telslon with restore ! ton or mtinfenance of continuity of 
A Aneurj smororrhnpbl or anetirjsmotomy with lHtr*M*imlal- 


Also plexus injur. 
rAdial neurorrhaphy necessary 
E Also ulnar and mbJiali pal?? Excellent 
reouirmg lysi«, collateral eir 
dilation tests tery Poor be 
fore good after in mpathee 

jj t<>iny Excellent 

p. Excellent 

E Also peroneal palsy, TCC Excellent 
femur and pain , tests for col 
lateral circulation adequate 
shortl) after sympathectomy, 
burning pam disappeared 
E K Tests for collateral circulation Excellent, 
unproved progressively oyer successful 
period of several weeks after vein graft 
etmpatliectoniy to arterial 

defect 

E Al«o peroneal palsy Excellent 

E Also pronounced vasospasm Excellent 

E Al*o peroneal palsy regalying Excellent 

suture 

E Collateral circulation thou/ht Toor, £no 
aJeouatr after svmpathectotnj gr on ? e* 
the distal 
third of 
the foot 

E Also peri’oeal palsy Excellent 

EE Excellent, 

continuity 
of artery 
main 
tamed, 
ligation of 

fistula 


tor cent) showed evidence of {rood collateral circulation after st mpathectomj , 
according to the react it e ht petunia test am! other tests 

In j!J site two of the eases listed m Table II* care of the aneiirjsm or 
fistula entaiieti hpatum of the affected artert In the exception's (Casex 19 and 
-5) routimntt of the artert was p reverted or re established fat ligation, of the 
fistula ot In tem grift to bridge the arterial defect In these and m the other 
tubiev where the result is said to be excellent, the limb maintained normal 
^ artrith and color under ordinary enuronnental conditions, no significant or 


Table III Sympatiiectomt Pep formed Before Operation for Aaecktsu or Tisttu, 
Indication — Poor Collateral CtstutATtoN, Canes in Which Test fir Collateral 
C wxTunoY Dio A or Become ‘Utis.pactopy after Svmpathectout 
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AE Also plesns injury requiring 
1 y*is ini raliul neurorrhaphr 
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A 

EB Aneurysm due to medionecro 
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tomy 
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successful 

rem 
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EB Collateral circulation uoproYec 
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14 Popliteal 5 


E R Tests for collateral circulation 
improved markedly after 
sympathectomy never entirely 
satisfactory 

E R Also peroneal pal*y requiring 
suture tests for collateral cir 
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ER Tests for collateral circulation 
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artery 
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disturbing sensitivity to cold existed, and there was satisfactory evi 
return of nerve function If follow up of the patient was not con tint 
enough to permit restoration of sensation and motor power, at lea' 
evidence, such as progression distallj of the point at which Tinel s sign might 
be elicited, showed satisfactory improvement comparable to cases in which no 
vascular disorder existed Isaturally there was no regeneration of those nerves 
in which apparentlj irreparable damage liad occurred and in. which no re 
parative procedure could be earned out Where speaking of an excellent re 
suit, 1 do not mean to imply that no fatigue on exercise was present, for this 
finding was invartablv noted in cases m which such arteries as the femoral 
or popliteal had been ligated One patient (Case 1) had some cold sensitivity 
following operation, m which it was necessary to ligate the axillary artery 
In one instance gangrene occurred 


CASE REPORT 

Case 23 (Table II) —The patient was a 35 year old soldier who Lad signs of popliteal 
arteriovenous fistula. There was no flush during the reactive hyperemia test Four months 
after injury sympatl ectomy was performed Immediately after this procedure the tests for 
collateral circulation shooed definite improvement The flu«h appeared promptly after de 
fiation of the constricting cuff and steadily improved so that it was full and complete in 
t«o minutes si owing no further improvement upon release of pressure from the popliteal 
aviary Similar results were obtained on several occasion' The fistula was explored three 
vreehs alter sympathectomy In addition to a large communication between the popliteal 
artery and vein tl ere was also a small saccular aneurysm of the popliteal artery from which 
emerged a large geniculate branch This branch had to be ligated in the excision of the 
teson, and it appeared liVelv that the fistula had been occluded during the preoperative 
tests without interrupting blood flow through this branch, thus giving misleading mforma 
tion concerning the state of the collateral circulation i« The drapes were not applied in such 
a way as to keep the foot in view during the operative procedure a precaution which is 
essential ,n every instance in which doubt exists of the adequacy of the collateral circulation 
This precaution was unfortunately omitted as the result of a false sense of security which 
prevailed because up to tlus point no itchemit difficulty had occurred id a aympathectomired 
I mb and there had been no experience to suggest that the reactive hyperemia test might 
giving misleading information At the completion of operation the foot bad poor color 
»ud warmth and within a few days gangrene was apparent, necessitating amputation of the 
distil third of the foot 


Thi-, rave is cited in some detail because it illustrates the fact that sympa 
IhotAoim offers no guarantee against ischemic disister because it shows the 
Occasion'll fallibility of tests for collateral circulation, and because it makes 
obvious the neeessitv feu every care and precaution It is of interest that 
with the exception ol one case m which gangrene followed thrombosis which 
occurred on the sixth postoperative day m a limb which had previously shown 
excellent circulation this is the only case in my experience of gangrene follow 
ing surgical treatment of an aneurysm or fistula This experience includes 
flfh sc ' cn cws of Amoral and fifty -seven eases of popliteal lesions cured bv 
surgical twins J 


V , . T ‘ ,W '. 111 ,“ rC lte m Trim* sjmpathectonn 

failed to render the tests for collateral circulation satisfacton In even in 
n™™ Acre come improrcment m there tens after s ;,„„' a ,h ctre mtcrniI , 
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tion In some the tests became definite] v better but in none did ther become 
adequate according to the standards which I feel should be followed as udi 
eating reliably efficient collateral circulation '« It w ill be noted that in these 
eases a longer intenal elapsed between sy mpathectomy and operation upon the 
aneurysm or fistula than m those cases listed m Table II In only a single 
instance was this intenal Jess than /he weeks and in nine or 6-13 percent 
it was two months or longer It will also te seen that in one patient a satis 
fictory cure by thrombosis occurred making operation unnecessary and 
that in nine patients the continuity of the affected artery was maintained or 
restored b\ ligation of the fistula b\ end to-end suture or by \em transplant 
In only four or 2S6 per cent was it necessary to ligate the imoired artery 
In nil cases on excellent result seas obtained The limbs maintained good color 
and warmth and there was no sensitmty to cold nene return progressed 
satisfactorily when a peripheral nene paralysis had been present In those 
esses in which the continuity of blood flow through the affected artery was sue 
emfulh maintained there was in addition no fatigue on exercise unless such 

fatigue had been present 1 cfore operation 

In all cases the color and warmth of the affected hand or foot was observed 
during a prolonged period of precise occlusion of the artery with a rubber 
shod clamp at the time of operation In all instances sale one this period of 
obscryotion showed that the collateral circulation was actually adequate al 


explained adequately the reason for the false results of the tests carrieu uu 
before operation for example the presence of some large collateral resscls 
which would necessarily hayc been occluded during digital compression but 
which could be preserved at operation " That the collateral circulation was 
apparently actually satisfactory in all save the one case referred to and 
probably the one case in y\hieh operation was unnecessary does not necessarily 
signify that it had been rendered so by sympathectomy Ml that can be said 
is that the same tests for collateral circulation before and after sympathectomy 
showed some improyement in all instances after this procedure and great 
improyement m some but that they did not become completely satisfactory 
in any 

In Tables II and III four types of response to sympathectomy occurred 
In some cases the tests for collateral circulation became adequate immediately 
or shortly after si mpathectorm In some the tests show el significant improve 
ment soon after sympathectomy with alow steady improyement until they be 
came satisfactory some weeks later In others the tests unpinned somewhat 
but neser became adequate In most of these more precise tests performed 
with the lesion exposed at operation demonstrated that the collateral circula 
tion actually was satisfactory although m one instance such tests confirmed 
the inadequacy of the collateral circulation It may be profitable to illustrate 
these four tjpes of respome »■«* brief case reports 



SHCMACKFR, JB * 


SlMPVTHFCTOMk FOR ANEURYSMS AND FISTUL 


CASE EFPORTS 

CASE 5 (Table II)— A 32 year old soldier was injured by shell fragments on 
1944, and was admitted to tbe Mayo General Hospital on September 1, with a large at _.ysm 
in the region of the right femoral arterj There was no essential difference in color or 
temperature of the two feet The reactive hjperemia ten was carried out on several occa 
sions between the date of admission and the latter part of October No flush appeared in 
the foot during a period of three minutes, whereas a brilliant flush appeared immediately 
after release of pressure from the femoral artery Lumbar sympathectomy was performed 
On October 31 The reactive hyperemia test was earned out for the first time on the third 
postoperative dav The flush was almost instantaneous, reached the toes m five seconds, 
was complete and full in sixty seconds, and showed no further improvement upon release of 
pressure from the femoral artery E\ci*ion of the femoral aneurysm on November 6, with 
concomitant ligation of the femoral vein, was followed by an excellent result, the foot main 
taming at all times good warmth and color 

Case 19 (Table II) — A 26 year old officer sustained an injury from a shell fragment 
on April 16, ms, and was admitted to tbe Mayo General Hospital on May 29, with a mid 
femoral arteriovenous fistula There was no flush of the foot during the reactive hyperemia 
test Sympathectomy was performed on Julv 14 When tested again one week later, a 
flush appeared in some of the toes in fifteen seconds and it became complete and of good 
quality in two minutes However, there was a much more brilliant flush when pressure was 
released from the femoral artery By August 17 the reactive hyperemia test showed an 
excellent flush which began in the toes in ten seconds and was complete and full m eighty 
seconds without improvement upon release of pressure from the femoral artery On August 
20 the fistuta and the involved area of artery and vein were excised and a vein graft was 
utilized to bridge the arterial defect The graft was successful and the patient had excellent 
circulation in the limb 


Case 5 (Table III) — A 20 year old soldier was injured on Dec 10, 1944, and was 
admitted to the Mayo General Hospital on March 7, 1915, with a fairly large popliteal 
aneurysm There was a poor and incomplete flush during the reactive hyperemia test on 
admission and during the next few weeks On April 19 sympathectomy was performed The 
results of the test steadily improved For example on May 3 a flush first reached the toes 
in thirty seconds It improved slowly during the two minute period of observation but be 
came strikingly better upon release of pressure from the popliteal artery By July 30 the 
flush reached the toes in ten second* Although it improved considerably during the two 
minute period of observation, it improved still further upon release of pressure from the 
popliteal artery The aneurysm was explored on August 3 The popliteal artery was oc 
eluded with a rubhmhod clamp just proximal to the aneurysm The foot maintained good 
color and warmth The sac was opened and the artery transfixed above and below the 
defect After operation the foot was always warm and well colored 


Case 7 (Table III) — A 27 year old soldier was injured on Feb 26, J945, and wax ad 
nutted to the Mayo General Hospital on May 4, with sigua of femoral urterravewown fistula 
No flush occurred during the reactive hyperemia test on admission or during the ensuing 
weeks Finally, on June 5, sympathectomy was performed There was only slight improve 
went after this procedure, the flush being of poor quality and incomplete in extent During 
the following weeks there was no noticeable change Thinking that some local factor might 
be responsible for the poor reactive hvperemia test and that the collateral circulation might 
actnaltv be ateqoste the lesion was cautiously explored on August 25 When & rubber 
shod damp was placed upon the artery above and below the fistula, tbe foot became ex 
tt«m«li pole an 1 cool and remained so as long as the clamps were left in place The wound 
wiw closed without any attempt to extirpate the fistula. The limb was test cl repeatedly 
durmg the next few months Finally, on January U, the vessels were again explored Once 
more precise occlusion of the artery caused persistent pallor and collne-s of the foot The 
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tion In some the tests became definite better but in none did they become 
■ulequate according to the standards which I feel should be followed as indi 
citing relnblj efficient collateral circulation 16 It will he noted that m these 
cases a longer inter* al elapsed between sympathectomy and operation upon the 
aneurism or Asttila than in those cases listed in Table II In only a single 
instance v»a« this interval less than file weeks and in nine or 143 per rent 
it was two months or longer It will also be seen that m one patient a satis 
facton cure b\ thrombosis occurred making operation unnecessary and 
that in nine j atient* the continuitj of the affected arten was maintained or 
restored bi ligation of the fistula by end to-end suture or bi \em transplant 
fn onlv four or 2b 6 per cent was it necessary to ligate the invohed arten 
In all cases an excellent result was obtained The limbs maintained good color 
and warmth and there was no sensitiut* to cold nerxe return progressed 
satisfactorily when a peripheral non e paralysis had been present In those 
cases in which the continuitj of blood flow through the affected artery was s c 
ccssftilly maintained there was in addition no fatigue on exercise unless such 
fatigue had been present before operation 

In all eases the cofor and warmth of the affected hand or foot was observed 
during a [rolonged period of precise occlusion of the artery with a rubber 
shod clamp at the time of operation In all instances save one this penod id 
observation showed that the collateral circulation was actually adequate al 
though repeated preopefatne tests had led to a diffetent interpretation Tbit 
the collateral circulation was efficient in at least the four instances in which the 
invohed artery was ligated is eudent from the postoperative result In manv 
of the cases some anatomic condition was found at the tune of exploration which 
explained adequately the reason for the false results of the tests carried out 
before operation for example the presence of some large collateral vessels 
which would necessmly In\e been occluded during digital compression but 
which could be preserved at operation ** That the collateral emulation waS 
apparently actually satisfactory in all save the one case referred to and 
probably the one case in which operation was unnecessary does not necessarily 
signify that it lnd been rendered so by sympathectomy All that can he said 
is that the same tests for collateral circulation bcfoie and after sympathectomy" 
showed some lmproiement in all instances after this procedure and gnat 
improvement in some but that they did not become comjTetely satisfactory 
in any 

In Tables II and III four types of response to sympathectomy occurred 
In some cases f f e tests for collateral circulation became adequate immediately 
or shortly after sympathectomy In some the tests showed significant improve 
mettt soon after sympathectomy with sloyv steady improvement until thev be 
came satisfactory some weeks later In others the tests improved somewhat 
but never beeame adequate In most of these more precise tests performed 
with the lesion exposed at operation demonstrated that the collateral cirrida 
tion actually was satisfactory although in one instance such tests confirmed 
the Inadequacy of the collateral circulation It mav be profitable to illustrate 
these Imr tn>» “I response mth brief c«s. reports 
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CA**E RFPORrS 

Case 5 (Table H)— A 32 year old soldier wa s injured by shell fragments on 1 
1944 and was admitted to the Mayo General Hospital on September 1, with a Urge ai -ysm 
in the region of the right femoral arterj There was no essential difference in color or 
temperature of the two feet The reactive hjperemia test was carried out on several occa 
slons between the date of admission and the latter part of October No flush appeared in 
the foot during a period of three minutes, whereas a brilliant flush appeared immediately 
after release of pressure from the femoral arterj Lumbar sympathectomy was performed 
on October 31 The reactive hyperemia test wag carried out for the first time on the third 
postoperative day The flush was almost instantaneous, reached the toes in five seconds, 
was complete and full in Sixty seconds, and showed no further improvement upon release of 
pressure from the femoral artery Excision of the femoral aneurysm on November 6, with 
concomitant ligation of the femoral vein, was followed by an excellent result, the foot main 
taming at all times good warmth and color 

Case 19 (Table II) —A 20 year old officer sustained an injury from a shell fragment 
on April 16, 1945, ana was admitted to the Mayo General Hospital on May 29, with a mid 
femoral arteriovenous fistula There was no flush of the foot during the reactive hyperemia 
test Sympathectomy was performed on Julv 14 When tested again one week later, a 
flush appeared in some of the toes in fifteen seconds and it became complete and of good 
quality in two minutes However, there was a much more bn]baDt flush when pressure was 
released from the femoral arterj By August 17 the reactive hyperemia te«t showed an 
excellent flush which began in the toes in ten seconds and was complete and full in eighty 
seconds without improvement upon release of pressure from the femoral artery On August 
20 the fistula and the involved area of artery and vein were excised and a vein graft was 
utilized to bridge the arterial defect The graft was successful and the patient had excellent 
circulation m the limb 


Case 5 (Table HI) —A 20 year old aoldier was injured on Dec 10, 1944, and was 
admitted to the Mayo General Hospital on March 7, 1945 with a fairly large popliteal 
vnmrysm There was a poor and incomplete flush during the renettve hyperemia test on 
admi«sion and during the next few weeks On April 19 Sympathectomy was performed The 
results of the test steadily improved For example, on May 3 a flush first reached the toes 
m thirty seconds It improved slowly during the two minute period of observation hut he 
came strikingly better opon release of pressure from the popliteal artery By July 30 the 
flush reached the toes in ten seconds Although it improved considerably during the two 
Minute period of observation, it improved still further upon release of pressure from the 
popliteal artery The aneurysm was explored on August 3 The popliteal artery waa oc 
cluled with a rubbershod clamp just proximal to the aneurysm The foot maintained good 
wAtn and warmth The sac was opened and the artery transfixed above and below tho 
defect After operation the foot was always warm and well colored 


Case 7 (Table III) — A 27 year old soldier wax mjuted on Feb 26, 1915, and was ad 
milted to the Mayo General Hospital on May 4 with signs of femoral arteriovenous fistula 
No flush occurred during the reactive hyperemia test on admission or duting the ensuing 
weeks Finally on June 5, sv mpathectomy was performed There wax only slight improve 
went after this procelure, the flosh being of poor quality and incomplete in extent During 
the following weeks there was no noticeable change Thinking that some local factor might 
be responsible for the poor reactive hyperemia test and that the collateral circulation might 
V ** th0 lcsi0r > «M cautiously explored oa August 23 When a rubber 

shod clamp was placed upon the artery above and below the fistula, the foot became ex 
tremelj pale and cool and remained so as long as the clamps were left in place Tbe wound 
!" ‘T Without any attempt to extirpate the fistula The limb was tested repeatedly 
during «ve next few mouth, Fmaflv, „a January IJ, the ve-sels were again explored Once 
e p vxe occlusion of the artery eau«ed persistent pallor and col Wss of the foot. The 
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fi«uh was carefully disftvfcd oof, «nj it became evident that it coull be tranced Jfll 
rsipforfeij by 3 segment of the divided »en with preservation of the contiaaitf of the 
nrtcrv Tl is was done with neelleo t result 
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the collateral circulation In three cases the artery could not be compressed 
near tl e affected portion because of the very large size of the aneurysm and the 
great pain associated with it In four cases the lesion was within the medias 
tmwn In the other three eases axillary or subclavian lesions were so covered 
bj the clavicle and the licavj musculature that the artery could not be oceluded 
near the site of the defect Since in these eases with one exception there is 
no way in which one can toll what the result might have been had sympathec 
tomv not been performed it is difficult to evaluate the effect of this procedure 
Certain data are suggestive however that sy mpathcctoim was beneficial In 
the first place in the exceptional case mentioned previously (Case 3) complete 
pallor had occurred during tempoiary occlusion of the innominite artery proxi 
mal to the aneurism during an txploratory mediastinotomy A partial proximal 
ligation was done but the resulting induction in pulsation and oscillometry in 
tho extremitv was so transient that it was obvious that the proximal ligature 
wis a failure f omplete proximal and distal ligation after sympathectomy 
resulted m cure of the aneurysm and the maintenance of excellent circulation 
in the hand In two piticnts (Cases 3 and 10) some sensitivity to cold was 
present after operation Judging from the beneficial effects of sy mpatbcctomy 
in improving or relieving cold sensitivity following ligation of arteries for 
the cure of ancurvsm or fistula 11 there is even reason to suppose that these 
pitients would have had more annoying sensitivity to cold hid sympathectomy 
not been performed Two patients (Cases 5 and 10) who had severe pain were 
more comfortable after sy mpithectomy than before In the four patients 
(Cases 2 3 4 and 10) in whom theie was extensive damage to the brachial 
plexus return of nerve function has been as good as could reasonably be ex 
pected considering the state of the nerves at the time of exploration In one 
patient (Case 9) signs of a mediastinal subclavian fistula disappeared after 
sympathectomy Tie possible role of svmpathetic denervation in bringing 
about cun. through thromlosis will be discussed subsequently Obviously 
the sv mpatbcctomy performed in t asc 7 m which the vascular lesion was after 
ward found inoperable was seen in retrospect to have been needless 

SY Mr VTHELTOM Y PFRIORMED BECAUSE OF VASOSPVSM 

In Table are recorded dm uj on six patients in whom sympathectomy 
was performed primarily because of vasospasm In three of them there was 
evidence of intense persistent vasospasm in the affected limb In the other 
three patients there was in addition a longstanding history of a pronounced 
tendency to vasospasm in all the extremities Since maintenance of adequate 
circuhtton would depend upon full utilization of the existing collateral vessels 
shoull operative cure necessitate ligation of the affected main arierv it is 
imtortant tl it this circulation not be compromised bv persistent vasoconstnc 
Hon Tl e only meins of being certain that such vasoconstriction will not yeop 
atvlizc the circulation us lv interruption of the svmpathetic innervation The 
results m these cises an 1 m a number of others lifted in other tables in which 
lUfnito vasosj asm was present surest that sympathectomy Melds excellent re 
suits in sueh cases In all of them the hind or foot remained warm and well 
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colored after operative cure of the aneurysm or fistula In several of the pa 
tients in whom tests for collateral circulation were only fair before svmpathec 
tomy, these tests becrnie good following the procedure 

SYMPATHECTOMY 1EBFORMH) BECAUSE OK CALSALTIV, IsCHFMlC LESIONS AND 
OTHER CONDITIONS 

Table VI includes seven patients for whom sympathectomy was performed 
because of various indications In two (Cases 2 and 3) the procedure was 
earned out chiefly because of causalgta Prompt and complete relief occurred 
tn Case 2 m Case 3 the patient felt al»out 90 pci cent relieved and was 

lddicted 
m pound 
is main 
hM . „ ous and 

infected the metatarsals were badly shattered the entire foot was extensively 
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Table M Sympathectomy Performed Before Operation for anelbysm or Fistlla, 

SIlSCEUANEOLS INDICATIONS 
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Causalpa superficial gangrene Excellent 
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after sympathectomy 
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foot sensitivity 

Pe oneal paralvsis collateral Excellent 
cirrulation only fair before 

sympathectomy 


fAcnmeit in a radical excision 


infected and there was a eomiKmnd comminuted fracture of the femur The 
gangrenous toes were ampul ed at the time of sympathectomy The end result 
was cure of the fistula healing of the fractures clearing of the infection and 
a useful |jmb with excellent circulation Three patients (Cases 1 5 and 6) 
had peripheral nene Itsions in limbs in winch the circulation was ol*v iousIj 
impaired or in which the collateral circulation was judged to be only ques 
tionibly adequate In addition otic had an ulcer of the foot The remaining 
jaticnt (Case 7) was one m whom three previous attempts bt other siirgpons 
had faded to effect a cure and in whom both the ulnar and radial arteries had 
Wen \igntcd and divided It seemed liXeh that important collateral vessels 


* « xi uu ol«uiisi iMhemir ditheulties Operative cure neces 
sitaled excision of the flexor siiMimis muscle and the extmsive vascular channels 
m and al>out this muscle Circulation vn the hand remained excellent 
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S\11PITHECT0M\ INFORMED NEEDLESSLY BECAL'E GF ERROR 
IN LOCALIZING TIIF I ESION 

In Table VII are summarized seven cases in which sy mpatheetomv was 
performed because an aneunsm or fistula was thought preoperatively to involve 
arteries other than those actually affected and in which tests, as well as thev 
could be carried out, indicated j>oor collateral circulation In three cases (Cases 
1, 2, and 3 digital pressure sufficient to still the aneurysm or fistula invariably 
occluded the overlying femoral as well as the involved profunda femoral arter) 
In all of them it was thought, consequent!! , that the lesion was of the femoral 
or common femoral artery In Cases 4 and 5 the fistula was in such close 
proximitv to the popliteal arterv that the bruit and thrill could be eliminated 
only by digital pressure which compressed the adjacent popliteal arterv la 
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Case 6 a fistula between the transverse eer\ leal artery and the internal jugular 
vein could be occluded onlv by pressure which obliterated the brachial pulse 
and was thought to involve the subclavian vessels In the remaining case an 
instance of a posterior tibial fistula it was feared that the anterior tibial ves 
sels might also be involved since the fistula could l>e closed only by compression 
which occluded the anterior as well as the posterior tibial artery Perhaps the 
extensive fracture of the fibula contributed to the difficulty of accurate digital 
compression In all eases tests for collateral circulation were poor before and 
good after sympatheetom} It is apparent in retrospect that had correct local 
ization been possible svmpathectomv could have been safely omitted It is 
also apparent m retrospect that in all cases except possibly Case 4 arteriograms 
might have established the cornet location of the lesion 

SVMPVT1IECTOMV PFRFOKMED VT TIME OF OFFRVTlON UPON AN FUR V SM OR FISTULA 
In nine instances svmpathectomv and opentive attack upon the aneurysm 
or fistula were performed at the same session The eases are summarized in 
Table III In one patient (Case 9) sv mpathectomy was carried out primarily 
because the sympathetic chain was eosilv exposed in the operative incision 
through which the iliac irtery had been isolated as a preliminary safeguard 
The fistula vv is so high that it was thought to involve the common femoral 
vesseh \ dually there was a fistula between the medial circumflex femoral 
arterv and the common femoral vein In another instance (Case 5) sympa 
tbeetomy might also have been omitted had the fistula been correctly localized 
leforc exploration This patient had a ven large aneunsm in the anterior 
aspect of the thigh which could l>e stilled only by pressure which occluded the 
femoral arterv The pi ofunda had been previously ligated shortly after injury 
Tests for collateral circulation were extremelv poor before and excellent after 
sympathectomy In realitv the aneunsm involved only the lateral femoral 
circumflex artciv The results were excellent m all eases but two In one 
(Case 7) although the foot it all times after operation was warm and well 
colored some peroneal senson loss without motor involvement was added to 
the pre existing tibnl and so} henons anesthesn Because at no time was there 
cvi lence of cireuhtori unpurmtnt it seems more likely that this complication 
was due to pressure fiom the tournuiuet than to postoperative ischemia In 
the other patient (( ise 3) i elicmie paralvsis developed after operation from 
which he fortunitclv made i complete recoverv The circulation was obviously 
impaired for a few hours after operation although the hmb rapidly regained 
and maintained normal warmth and color This was a case m which sympa 
thertomv and operation upon the vascular lesion were performed concomitantlv 
Without retesting the collateral circulation following s\ mpathectomy — an onus 
mow which we have learned to avoid That it is sometimes advantageous to do 
loth operations at one sitting is obvious from consideration of those eases \n 
which severe pun was present In Cisc 2 for example a verv large popliteal 
aneunsm which hid ruptured snbeut ineoush was so painful that the patient 
was writhing in a"onv and large doses of morphine were ineffective in affordm" 
whef The reactive hvpereima test was characterized by complete absence of 
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Tasie 4 III fATfftcTOMr Performed at the Time or Operation 
rOR AneIRVSM or FlSTlLA 


CASE I 

LOCATION 

or 

LESION 1 

INTERVAL 
BETWEEN 
iNjncr | 
AN'D 

OPERATION 
(IV MO) j 

TYPE 1 
1 or 
| OPERA 
! TIOS | 

COMMENT 


— — 

-p— p— 


Cose* oj Arlrrtnl Aixvry/m 



1 Popliteal 3 A Infected, subcutaneously ruptured Excellent 

2 Popliteal 3 A • #neU T m W ' th * T " e f l3, ° , - rtDeaS 


3 Popliteal G E 



4 Popliteal 4 


5 Literal II 

femoral 
circum 
flex 


0 Common 4-5 

femoral 

7 Femoral 3 


S JIrpo 5 

gaMnc 


9 Medical 13 
flex 

femoral 


A 

and much pain reactive hvperemia proremeflt ta 
test excellent after sympathectomy ischemic r*'** 
A Profun la had been ligated at tune of Excellent 
injury, anenrvsro coull be stifled 
only by pressure which stopped 
femoral pu)«e, reactive hyperemia 
test ml before «vmpathectom», goof 
flush 30 «econls after sympathec 

f<u<s 0/ Jrtrnoienou* futul/i _ 

E Tests for collateral circulation poor Excellent 
before operation 

E Huge punful subcutaneously rup Foot remain** 
lured aneurysm tibial and saphe- warm, well 
nous aen«ory loss previously poor colored com* 
tests for collateral circulation be peroneal sea 
came good after sympathectomy sory Io«s per 
haps doe to 
tourniquet 

E Fxteraal iliac fistula on enme si le Excellent 
had been excised 7 weeks after in 
jury te«rs for collateral circulation 
poor before, gool after rjmpathee 
tomy 

E \ \ caused bv surgical ligation of the Ficelleat 
femoral arterv at tune of injure 
bruit anl thrill could be stoppel 
only by high pressure in femoral 
area iliac arteries explored as pre 
cautioners measure sympatheetomy 
done only because chain l-ir exposed 
luring procedure 


flush Following si mpathectomx a complete and intense flush was present 
nUftin thirf> seconds after release of the constricting cuff Anettn smorrhaphr 
was prompth done The patient was entirdx comfortable after operation and 
the foot had excellent circulation 

EFFECT OF SYMPATHECTOMY ETON FXERCInF TOI FRANCE AND COLD NEN^tTIYITY 
There remains to be considered the influence of sxmpatheotorm upon the 
two commonest functional disorders which follow the hjriti on of arteries for 
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the cure of aneurysms and fistulas namely decrease in exercise tolerance and 
sensitivity of the limb to cold In regard to the effect of sympathectomy upon 
intermittent claudication or its equivalent it w«ll l> e best to constder only 
fhose vascular lesions involving the popliteal femoral and common femoral 
arteries since reduction in exercise tolerance is particularly noticeable after 
ligation of these vessels It is necessary to eliminate those cases in which walk 
mg was made difficult because of associated fractures amputation or motor 
loss from peripheral nene mjurj It is also necessary to exclude those few 
eases in which the walking distance was apparent!' significant!} reduced be 
fore operation at a time when the continuity of blood flow through the affected 
artcrj was uninterrui ted In addition those eases must be excluded in which 
it was possible to presene the continuity of the artery at the time of operation 
Fxercise tolerance was determined bj having the patient walk at normal pace 
with a pedometer or oxer a measured course until he was forced to stop because 
of fatigue or more rarely cramps in the limb The distance was approximately 
the aame m the two groups Those whose operation had necessitated ligation of 
the popliteal artery were forced to stop after walking an average of 0 68 miles 
in the group who had not undergone sympathectomy o 73 miles in the other 
group The distance was the same an avenge of 0 73 miles in the sympathcc 
tomired and control groups of patients whose operation had necessitated ligation 
of the femoral or common femoral artery 

These data demonstrate that exercise tolerance was almost precisely the 
same regardless of whether sympathectomy hod been performed Unfortunately 
the two groups are not carefully controlled from several important standpoints 
The interval betvvpen iq oration and final testtng of walking distance varied 
from patient to patient Consideration of this factor is furthermore futile 
because some patients rapidly reached their apparent maximal exercise toler 
ance whereas others noted slow and more prolonged improvement m the distance 
they could walk In addition one cannot analyze properly the possible exag 
goration of this svmj tom on the part of some patients in a desire to avoid duty 
and to be separated from the service Finallv the two groups arc not entirely 
comparable in that tl ere was evidence from various tests and observations that 
dc collateral circulation was more efficient in the group in which sympathec 
tomy was considered unnecessary 

In rigard to the effect of sv mpathectomy in preventing sensitivity of the 
limb to cold anahsis of the cases gives more clear eut information Sensitivity 
to cold of varying degree followed operation upon the subclavian axillary and 
brad lal arteries in which ligation was necessarv or reparative procedures faded 
to maintain continuitv of the vessel in 5 of J8 laticnts (27 2 per eent) ux 
^hom svmpathcctomv was performed before or at the time I operated and m 
onH one of 32 cases (3 1 per cent) of popliteal femoral or common femoral 
csvons treated similarly Of these G patients cold sensitivity was present be 
ore operation in 2 On the other hand cold sensitivity was present after opera 
tion in 33 of 42 (31 per cent) patients treated for lesions of tho subclavian 
axillary and brachial vessels without svmpathectomv and in 5 of the 6 j (7 7 
t er cent) cases with popliteal femoral or lommon femoral lesions Eight of 
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these 18 patients had some cold scnsitn lty before operation Wong those pa 
tients operated upon elsewhere sensitivity to cold was present in 5 of 11 (D5 
per cent) with aneurysms or fistulas of the main arteries to the tipper extremity 
and in 9 of 30 (30 per cent) with lesions of the main artenes of the loner 
extremities The single patient yyho had been si mpatheetomized at the time 
of operation had no cold scnsitmty Altogether 13 7 per cent of those ol pa 
tients sy mpatheetomized before operation upon the vascular lesions under con 
sideration had sensitivity of the limb to eold and 21 6 per cent of those 14 s 
patients yylio did not undergo sy mpathectomj 

EtFECT Ol S\MI ATHECTOln UPON INTO VS ICC 4.LAR TITROMBOsIn 
Not uncommonly sympathectomy yvos followed bv a noticeable increase in 
the mural thrombus within the aneurysmal sac Sometimes this process was 
yen extensiye For example in one patient (Case 1 Table MI) a lame 
pulsating nneunsm in the thigh became after sympathectomy progressively 
smaller and firmer and eycntually lost its pulsation Indeed clinically it ap- 
peared that the sac had been obliterated Arteriograms however revealed the 
persistence of a sac seyeral centimeters m diameter At operation the laminated 
mural thrombus was many times larger than the remaining aneurysmal cavitv 
Jn tyvo instances apparent cures occurred In one (Case 9 Table IT) there 
yvero signs suggestue of an artenoyenous fistula of the proximal portion of 
the left subclavian vessels \fter sympathectomy the thrill and continuous 
bruit disappeared and only a short systolic bruit remained In the belief that 
a saccular aneurysm remained the extramediastinal portions of the yesscb 
were explored No aneurysm was encountered and there yvas such dense scar 
ring about the yessels as one appro iched the mediastinum that exploration was 
discontinued on the assumption that the remaining svstolic bruit was probably 
the result of partial compression of the artery b\ scar tissue The other patient 
(Case 3 Table III) had a pulsating femoral aneurysm about 7 cm in diameter 
and evidence of completely inadequate collateral circulation Sympathectomy 
was performed two months after injury \fter tins procedure the aceurvsro 
became steadily a little firmer and smaller and pulsated less vigorously This 
process was slow during the first few months but finally slx months after 
sympathectomy only a small firm nonexpansile mass remained \rtenograms 
reycaled almost complete obliteration of the sac Dunn" the ensuing few 
weeks the mass practically disappeared and it was evident that a satisfactory 
cure had been obtained 

It must be pointed out that spontaneous cure occurs occasionally with 
out sympathectomy in cases of both arterial aneunsm and artenoyenous fistula 
Indeed this occurred m 33 of 22 1 cases studied an incidence of 4 9 per cent 
On the other hand a cure by thrombosis occurred in only 2 of 78 patients 
sy mpatheetomized on incidence of 2 6 per cent It is therefore difficult to 
b certain that the thrombosis is actually the result of the sympathectomy 
Th narticularly true when complete thrombosis occurs gradually and over 
1 S " S j!enod of time as in Case 3 Table III V. hen it occurs promptly after 
a ° n ".? ns in some of the cases recorded in the literature the march of 

sy mpathectomv a* * 
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ev ents would suggest that this process has resulted irom sympathectomy This 
seems all the more likely because of incomplete thrombosis of the sac. which is 
commonly observed after sympathetic denervation Gage suggested that the 
responsible mechanism was the decrease in peripheral resistance I know of 
no better hypothesis 

The question arises whether the increase in mural thrombus or the com 
plete thrombosis of the sac can be associated with extension distally of the 
clot The course of one patient (Case 9, Table II) suggests that, rare as it may 
be, this occurrence may take place The patient was a 49 year old man with 
an arteriosclerotic aneurysm of the popliteal artery On admission to the hos- 
pital there was a right popliteal aneurjsm which pulsated vigorously and had 
a loud systolic bruit There was ev idcnce of peripheral arteriosclerosis The 
right dorsal pedal pulse was present, the posterior tibial absent, both were 
present m the left foot Collateral circulation was very poor These findings 
were checked the day before sympathectomy, but unfortunately the pulses were 
not palpated and oscillometnc studies were not made immediately before sympa- 
thectomy The day after sympathectomy the aneurysm was noted to be some 
what firmer and to have only a faint shocklike sound in place of the systolic 
bruit The dorsal pedal pulse had disappeared and oscillometnc studies con- 
firmed the impression that the popliteal artery was occluded distal to the an- 
eurjsm This, as well as the recent increase in the extent of mural thrombus, 
was Substantiated at operation eight dajs later Although there is no proof 
in this case, the evidence suggests that the extension of the mural thrombus 
following sympathectomy brought about occlusion of the artery distal to the 
aneurysm An excellent result followed aneurj smorrhaphy 


DISCUSSION 


In considering the role of s> mpathcctomy m the operative treatment of 
aneurysms and arteriovenous fistulas it is important to keep in mind that, in 
the hands of those familiar with it, this procedure is associated with \ery little 
discomfort and minimal risk Patients can be ambulatory the day after either 
dorsal or lumbar sympathectomy In my own experience there have been no 
deaths and complications have been extremclj rare In these eases I have 
preferred abolishing vasoconstrictor impulses by operative sympathectomy 
rather than b> injection of alcohol, for two reasons permanence of the sjmpa- 
thetic denervation, and absence of the neuntic pains which sometimes are a 
distressing sequel of alcohol injection 


The senes of cases presented gives comments evidence 'ulness 

elim- 


by the 

. “ • »-“<iiice in. excellent warmth and color in the sympathec- 

wrnnzed hand or foot in cases in which cure of the vascular lesion had entailed 
arterial ligation and more particularlv bv the striking improvement in the 
Ipsls for collateral circulation which so often occurs immediately after sympa 
IS"? h!1S bc " 1 rame<i °' lt 1 do "•* f "' ’''“ t lhKC *>«> offered consincing 
Proof that sympathectomy actually increases the collateral circulation by foster 
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these 38 patients had some cold sensitivity before operation \mong those pa 
tients operated upon elsewhere sensitivitv to cold was present in 5 of 11 (-bo 
per cent) w ith aneurysms or fistulas of the main arteries to the upper extremity 
and in 9 of 30 (30 per cent) with lesions of the main arteries of the lower 
extremities The single patient who had been svmpatheetomized at the time 
of operation had no cold sensitivity Altogether 13 7 per cent of those 51 pa 
tients sy mpathcctomizcd before operation upon the vascular lesions under con 
sideration had sensitivitv of the limb to cold and 216 per cent of those lb 
patients who did not undergo sy mpathectomv 

F1FECT OP SVSII VTIIECTOMI LTON INTRWICU-I VR THKOMBO«L 
Not Uncommonh sv mpathectomv was followed bv a noticeable increase in 
the mural thrombus within the anennsmal sac Sometimes this process was 
ven extensive For example in one patient (Case 1 Table \II) a large 
pulsating aneurysm in the thigh became after svnipatheetomv progrcssiwlv 
smaller and firmer and eventually lost its pulsation Indeed clmicalh it ap- 
peared that the sac had been obliterated Arteriograms however revealed the 
persistence of a sac several centimeters in diameter At operation the laminated 
mural thrombus was mam times larger than the remaining aneurvsmal eantv 
In two instances apparent cures occurred In one (Cose 9 Table I\) there 
were signs suggestive of an arteriovenous fistula of the proximal portion of 
the left subclavian vessels After svmpathectomv the thrill and contmuois 
bruit disappeared and only a short svstolic bruit remained In the belief that 
a saccular aneurysm remained the extramediastinal portions of the vessels 
were explored No aneurvsm was encountered and there was such dense sear 
ring about the vessels as one approached the mediastinum that exploration was 
discontinued on the assumption that the remaining systolic bruit was probably 
the result of partial compression of the arterv bv scar tissue The other patient 
(Case 3 Table III) hid a pulsating femoral aneurvsm about 7 cm m diameter 
and evidence of completely inadequate collateral circulation Sympathectomy 
was performed two months after injurv \ftcr this procedure the aneurysm 
became steadily a little firmer and smaller and pulsated less vigorously This 
process was slow during the first few months but finally six mentis after 
svmpathectomy onlv a small firm nonexpansile mass remained \rteriosrams 
revealed almost complete obliteration of the sac During the ensuin'* few 
weeks the mass practically disappear'd and it was evident that a satisfactory 
‘cure had been obtained 

It must be pointed out that spontaneous cure occurs occasionallv with 
out sympathectomy in cases of both arterial aneurvsm an 1 arteriovenous fistula 
Indeed this occurred in 11 of 223 eases studied an in< idenee of 4 9 per cent 
On the other hand a cure by thrombosis occurred in onlv 2 of 78 patients 
svmpathectomized an incidence of 2 6 per cent It ls therefore difficult to 
be certain that the thrombosis is actually the result of the svmpathectomv 
This is particularly true when complete thromlosts occurs graduallv and over 
a long period of time as in Case 3 Table III ] cn it occurs promptly after 
sv mpathectomy, as in some of the eases recorded in the literature the march of 
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involved aiterj once operation is attempted sj mpathcctomj appears to me 
a? the Miser procedure In the imjoritj of cases m this senes m which si mpa 
thectomj was earned out because of poor tests for collateral circulation these 
tests became satisfacton fairlj promptly Even in those difficult cases m 
which the tests did not become adequate the procedure gave one some definite 
satisfaction m the knowledge that lasoconstriction had been eliminated 

Where the aneurism or fistula is associated with a peripheral nerve lesion 
winch requires operatnc treatment and where the collateral circulation is pre 
eanows the indication for svmpathectomj seems clear cut It is imperative 
that the nerve lemon be treated cailv ratliei than late and it is too hazardous 
to attempt neive repaii befoic operatnc Cure of the aneurjsin or fistula anv 
effort to improve the collateral circulation so as to permit eailj operative treat 
ment is worth, while SimilacK sj mpathectomv seems advisable when such vas 
cularand nervi lesions are associated with obvious evidence of impaired circula 
tion in the extrenutv regardless of whether the collateral cnculation appears to 
he adequate or inadequate In such cases one must presume that operative cure 
will necessitate ligation of the nrterj and further reduction in circulation to 
the limb and it seems apparent that a good vascular supply fosters nerve re 
generation just as impaired circulation maj produce ischemic nerve injury My 
data ore insufficient for quantitative comparison of nerve regeneration in 
patients with nerve injuries with unimpaired circulation and in those with 
ligated arteries in limbs whieh hive been sv mpathcctomi/ed but tliev give one 
the impression that nerve restoration is comparable in the two groups The 
data do offer conclusive proof that sj mpathectomv maj be of great benefit in 
cases of ischemic nerve injun with impaired circulation resulting from arterial 
hgatiou division or thrombosis a subject which will be presented m another 
communication 

Svmpathoctonu ma\ be advisable in certain cases in which the anatomic 
location of the aneurism or fistula pievcnts digital occlusion of the artcrv and 
in which the arters affected is one of those the ligation of which is sometimes 
followed b> ischemic troubles When the arteiv cannot he compressed pre 
ciseh at the site of its defect one can sometimes compress it proximallj or 
distallv and obtain some notion of the spite of the collateral circulation It 
must be kept in mind however tl at such tests maj gue erroneous results either 
through the occlusion of collateral channels which can be preserved during 
operative attack upon the lesion or through nonocelusion of channels which 
nm have to be sacrificed 

Where ischemic lesions are present distal to an aneurism or fistula sj mpa 
tl ectomv is cntireh rational Cure of the aneurism or fistula mav entail Uga 
turn of the artcrv and still further reduction in circulation hm if the blood 
flovv through the artcrv can be preserved there is even need for increasing 
the circulation which is obviouslv insufficient as evidenced In the ischemic 
lesion present 

If the mam artcrv to a limb must bo ligated in the cure of the vascular 
ovum one can ill afford the risk of having the circulation jeopardized bv 
vasospasm in the collaterals It must be pointed out that vasospasm w not 
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mg prow th of new collateral channels Certain!' those cases m which the 
collateral circulation shows onlv slight improv cment immedtatciv after svmpa 
thcctomy hut steady significant improvement daring ensuing weeks and months 
would suggest that sympatheetomv mav have this effect It must be pointed 
out, however, that a number of cases have been observed tn which without anv 
effort to increase the collateral circulation the formcrlv poor testa have shown 
a remarkable improvement during a short period of observation Consequently 
it is my feeling that the observations cited are somewhat suggestive but certaiclv 
offer no proof that svmpatheotomv aitualh piomotes the growl h of new col 
laterals 

The immediate effect of svmpithcctomv upon the state of collateral circula 
tion can he predicted with reasonable aceuraev bj comparing the results of the 
reactive hyperemia test in am given pit lent nndei ordinary environmental eon 
ditions and those obtained during reflex vasodilatation or anesthesia or letter 
still during procamc svmpathetic block I think however, that such studies 
arc unnecessary as a routine measure and that one can proceed with svmpathec 
tomy wl ere the indications arc plain Should tests for collateral circulation 
during swell preoperatne studies show a distinct improvement one would have 
only additional confirmation of the adusibilitv of $v mpathectom' Should 
these tests show no improvement the state of the circulation would be sulhcientlv 
precarious to warrant the use of any roasonabtv safe procedure to add some 
safeguard against ischemic difficulties 

The results of sympathectomv and a rational outline for its use in cases 
of aneurysm or fistula can lest le evaluated b\ a brief review of the various 
indications for its use In the first place it seems advisable to croplov the 
procedure in cases where there is evidence of poor collateral circulation w 
which the lesions arc of sufficient duration to have ordinarily produced good 
collateral circulation and in winch simpler means of improving the collateral 
circulation have shown no effect during a short period of trial The literature 
is full of statements coneermng the clficacv of intermittent proximal oecluson 
of the affected artery in improving the collateral circulation In some cases 
the evidence that such in effect is being achieved is obvious ,s but in roanv cases 
it is difficult to sec any beneficial result It vvoul 1 be a significant contribution 
to the problem of the treatment of aneunsms and fistulas if some controlled 
experimental and prefenblv clinical studies should establish bevond question 
the value and the limitations as well as the criteria for continuing or aban 
donmg such procedures W ith the ptesent state of know ledge it is my belief 
that sympathectomy is indicated if no definite improvement in the tests for 
collateral circulation follows such efforts carried out during a period of some 
weeks It is well established that permanent partial occlusion of the proximal 
artery is sometimes helpful in increasing the collateral circulation m eases of 
arterial aneurysm This procedure is not applicable in instances of arteria 

venous fistula , 

Since sympathectomy m cases of aneurvsm is as simple as partial proximal 
1 -ation and probably safer and since partial proximal ligation mav jeopardize 
Jj* fiance of successful!' maintaining or re establishing the contmuitv of the 
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thrill of a fistula generally compresses the overlying femoral artery As men 
turned previously, arteriograms should ordinarily permit one to establish the 
correct localization in such cases 

It is also undoubtedly true that patients will be treated in whom operative 
cure of the aneurysm or fistula might have been accomplished without pre 
limmary sympathectomy and without the occurrence of gangrene or ischemic 
paralysis Where such serious complications appear to offer a definite threat 
it seems wise however to take every precaution to avoid them One cannot 
afford to gamble with the viability of a patient s arm or leg Indeed as the 
reported senes of cases illustrates such disasters may occur even if sy mpatliec 
tomy is performed and it should be emphasized that the procedure offers no 
guarantee that some ischemic difficulty may not occur after ligation of an im 
portant artery The utmost care in testing the collateral circulation and in 
avoiding injury to collateral vessels at the time of operation must be exercised 
or else the use of sympathectomy is doomed to be associated at times with 
disastrous results The procedure must be looked upon as an aid in but not 
as a sure preventive of ischemic troubles 

In assaying the worth of sympathectomy two additional problems must 
be considered namely its effect upon fatigue on exercise and upon sensitivity 
to cold in limbs in which operative cure of aneurysm or fistula has necessitated 
ligation of an important artery These are the commonest important symptoms 
m limbs in which otherwise adequate circulation has been maintained Unfor 
tunately analysis of this problem is difficult Some idea can be obtained how 
ever by comparing the exercise tolerance before onset of fatigue of patients 
who had operations requiring ligation of the femoral or popliteal artery with 
out preliminary sympathectomy and those with sympathectomy and by com 
paring the incidence of cold sensitivity in patients with and without sympathec 
tomy who had ligations of the axillary brachial femoral or popliteal arteries 
There was no essential difference in exercise tolerance in this series whether 
sympathectomy was performed or omitted It has been pointed out that the 
two groups cannot be controlled properly in certain important icgards As 
will be discussed in another paper 13 most of those patients ra whom sympathec 
tomy was performed after operative cure of aneurysm or fistula had only slight 
increase in exercise tolerance after this procedure or none at all although 
striking improvement was noted m some One can form no well founded con 
elusions in regard to this problem but one gets the impression that sympathec 
tomy rarely has any marked beneficial effect upon exercise tolerance Although 
cold scnsitmtv occurs sometimes after ligation of arteries in the treatment of 
aneurvsms and fistulas in patients who have had sv mpathectomy such disorders 
are more common and more severe in those ra whom sympathectomy has not 
been carried out 

In his original publications Gage 3 « called attention to the frequent occur 
rencc following sympathetic denervation of extensive thrombosis within the 
sac of the aneurysm DeBahev" had one case of a fistula of the carotid caver 

AT , 3 » CUrC b> thrombosis took r ,ace after sy mpathectomy Colson 

d Giddy performed lumbar sy mpathcctonn m preparation for exploration 
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present in every limb m which a main arterial stem is ligated Indeed, the 
vascular tone after such ligations may be high, low or normal In some cases 
the limb actual!) exhibits evidence of vasodilatation and increased stability of 
skin temperature under vailing environmental circumstances suggesting the ef 
feet of periarterial sympathetic interruption consequent to ligation and division 
of the arfcrv II here there is previous c\ idencc of pronounced vasospasm it 
appears unwise however, to take anv risk regarding its possible occurrence 
after operation Such eases might be handled in two wav s One might proceed 
with operation and if alarming vasospasm ensues attempt to control it bv 
s> mpathetic blocks or, if ncocssarv, by sympathectomy One might on the 
other hand prefer to take no risk and to perform sympathectomy either before 
the other operation or at the same time, if the tests for collateral circulation 
are good The latter seems to me the safer method and henee is recommended 
in selected cases where there is intense vasospasm 

Sympathcctomv may he required in the occasional ease in which one or 
more of the mam arteries to a limb have already been occluded by previous 
injury or operation and in which cure of an aneurysm or fistula mar require 
ligation of other arteries essential to nutrition and proper function Similarly 
an occasional case will 1 e encountered in w Inch an ancun sm or fistula w 
associated with severe ciusalgn which can be temporarily relieved although not 
cured by sympathetic blocks 

Sympithcctomy and the operation for cure of the aneurysm or fistula need 
not alwavs lc performed as separate procedures but can often be earned cut 
at the same time This can undoubted!) be done more often than it was in the 
present series of cases Unless one has good ev idence of unquestionably adequate 
collateral circulation beforehand one should under these circumstances always 
test the collateral circulation immediately after sympathectomy is accomplish^ 
and proceed With or abandon operative attack upon the aneurysm or fistula 
according to the results of such tests 

In all cases m which some specific indication for its use does not exist 
there appears to be no point m performing s\ mpatbeetomy If the indications 
alread) described are observed as a basts for the use of sympathectomy on* 
will undoubted!) carry out the procedure sometimes when in retrospect it is 
seen that it might have been safely omitted This will occur chiefly in thtfr* 
cases in which one will find it possible to maintain the continuity of blood flow 
through the affected artery by some reparative procedure Since the feasibility 
of carmug out such procedures cannot be foreseen and since one cannot rcl* 
upon successful maintenance of blood flow in every instance in which the) are 
attempted it U the part of wisdom to make as certain as possible that the col 
lateral circulation is adequate before attempting extirpation of anv aneurvsm 
or fistula If such practice means the performance of an occasional unneeessan 
sympathectomy , it is nev ertlieless wise Sympathectomy will also be done need 
lesslv if an aneurysm or fistula is improperly localized Fortunately there « 

„ aTlxr difficulty in localizing accurately the site of the lesion Difficulty 

l 



SYMPATHECTOMY AS AN ADJUVANT IN THE OPERATIVE TREAT- 
MENT or ANEURYSM? and arteriovenous fistulas 

II SvMPWlIFCTOMl pFRFORMfD AlTfR OPERATION 
Harris II Siium vckfr, Jr ,MD, NeW Ha\ ex, Conn 
(From the Tabular Center Mayo General Hospital, Calesburg, 111, and the Department of 
Surgery, the lair rmtersity Sehoo) of Med lOtne, 2\ ew Haim) 

T HE role of sympathectomy as a pteliminary to operations for the cure of 
aneurysm or art er lot enous fistula has been discussed elsewhere 1 The use 
fulness of this procedure in incuahing the efikftcy of the collateral circula- 
tion m prov nlmg the limbs with the maximal or near maximal circulation 
possible in influencing f notably existing ischemic difficulties and in alleviat- 
ing such associated conditions ns causalgia makes it evident that sympatbec- 
toim might also be of benefit in attempting to correct certain circulatory 
conditions which sometimes follow the operatise tieatmcnt of aneurysms and 
fistulas Similarly evponencc with sympathectomy in other disorders in 
which blood flow through an impel tant aitei v lias been interrupted by disease, 
injury or operation suggests that this piocedui'e would be of value in the 
problem under discussion It is the purpose ot this communication to record 
the results of this ptneedurc in thirty eight eases • 

Circulatory disoideis attei the opeiatnc cure of aueurysms and fistulas 
can be lessened by caicful tests ten eolHter.il circulation as a guide to the 
selection of the proper time foi opeiation, and by exact operative technique 
which insures avoidance of mjnrv to the collateral blood supply They can 
be eliminated for all pnttical put poses when the continuity of blood flow 
through the involved artcrv is maintained or restored hv means of some repar- 
ative procedure methods which can he successful^ applied to a considerable 
number of cases if this possibility is kept in mind and is utilized whenever 
applicable 1 Nevertheless these difficulties do occur occasionally in spite of 
all efforts to avoid them 


CLINIC CL MVTFRIVL 

In the present sene-, of eases, 290 aneurysms and fistulas were operated 
upon 13 eases were observed in which a satisfactory “cure’' by thrombosis 
occurred ind an additional (53 cases were studied following operative cure 
performed elsewhere bv other surgeons Sympathectomy was performed be 
fore or it the time of operation upon 7G of the 290 patients whom I treated by 
operat ion and upon one of the (52 who hid been operated upon by others, and 
thc ot Na ' a * U«*orch the United State* Naw 
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of a popliteal aneutvsm ami noted prowcssivo thrombosis of the sac within a 
few dais Ant apparenth satisfactory cure was obtained which obviated the 
nccessitj for oper ltive trcitment In the present scries of eases extension of 
the mural thrombus within the sae was often noted and in two instance# a 
“cure” In thrombosis followed svmpathectonn Since spontaneous cure 
bj thrombosis occurs occasional h it is impossible to state that a cause-effect 
relationship exists when i ‘ cure follows svmpatheetomv although the march 
of events in certain cases would surest this to be true 

SIMM VRi 

1 A senes of se'enti ciftht eases is renewed m which sj mpathectomv was 
used as an adjliv mt in the operative ti eat me tit of aneurj sms and arteriovenous 
fistulas 

2 The indications for this procedure are outlined 

3 Its value anil its limitations arc discussed 

4 Svmpathectomv is a valuable aid in the treatment of anounsms and 
fistulas It does not however ifioid a jpnrantre against ischemic difficultly 
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The chief indications for operation ha\e been as follows (1) distressing 
semitmty of the limb to cold, (2) associated severe peripheral nerve damage 
in limbs m which the circulation was definitely impaired, (3) persistent 
edema, (4) ischemic nerve paralysis, (5) causalgia relieved temporanlj but 
not cured by sympathetic blocks, (6) obviously impending gangrene, (7) 
evidence of sympathetic overactivity, with or without poor collateral circula 
tion in a limb in which another arteriovenous fistula required excision 

In three of the cases included (Cases 6, 7, and 8, Table V), sympathetic 
interruption was carried out by surgeons in other hospital installations In 
one of them (Case 7 Table V) alcohol injection was performed In the re 
minder, sympathectomy was carried out Oanglionectomy through an an 
terior extraperitoneal approach was performed for the lower extremities, the 
Smith'Mck type of preganglionic operation was done for the upper extremi 
ties Sympathetic interruption w as canred out in tw enty one low er and in 
eighteen upper extremities No deaths and no serious complications occurred 

RESULTS or THE PROCEDURE 

The data concerning the thirty eight cases arc summarized in Tables II 
to V, being grouped in the various tables according to the primary indication 
for sympathectomy In many cases there "ere several circumstances which 
influenced the decision to perform sympathectomy These and other relevant 
data arc included m the tables 


SXllPATllECTOJll rERPORVlED BECAUS* OP SENSITIUTV OP THE LIMB TO COLD 


The commonest circulatory difficulty for which sympathetic interruption 
was carried out was sensitiv lty of the affected limb to cold The data upon 17 
such coses are summarized m Table 11 Nine patients had arterial aneurysms 
and 8 had arteriovenous fistulas Nine patients had involvement of an upper 
extremity and 8 had involvement of n lower extremity The vascular lesions 
for which artenal ligation had been necessary involved the subclavian artery 
in 3 cases the axillary in 1, the brachial in 5 the external iliac in 1, the femoral 
in G and the popliteal m 1 In one instance the aneurysm had been “cured” 
by spontaneous thrombosis m the other cases excision of the lesion had been 
carried out Seven of these operations had been performed overseas and 9 at 
the Mayo General Hospital The duration of the lesion at the time of opera 
tion ranged from 1 to 4 months (average 16 months) m the first group, and 
from 2 5 to 11 months (average 5 7 months) in the second 


All the patients had annoying coldness of the affected hand or foot upon 
exposure to cold and most of them had cyanosis mild m some severe m others 
All had discomfort during such exposure, by some this was described as an 
aching, by others as a burning or tingling sensation Most of them had some 
degree of numbness of fingers or toes and nearly all complained of stiffness of 
fingers or toes \\ hen paresis was present it was aggravated during exposure 
to com, and existing pam paresthesias, or hypesthcsia usually became more 
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it was earned out m 2 of the 13 cases in which a “care” by thrombosis subse 
quently occurred (Table I) Sympathectomy was performed after operation 
in 19, or 8 9 per cent, of the first group of cases and in 18, or 29 per cent, of 
the second Sympathectomy was also performed subsequent!* m one patient 
w ho had undergone a “spontaneous cure ” 



It is of interest that sympathectomy was carried out before or at t e 
time of operation m 2G 2 per cent of the group operated upon at the 3 ay° 
General Hospital and in only 1 6 per cent of the group operated upon e se 
where and that the incidence of sympathectomy before and after operation 
was essentially the same in the two groups (32 8 and 30 G icspectively) 
is also interesting that ss rapathectomy was performed more frequent y ,n 
cases of arterial aneurysm than in cases of arteriovenous fistula the percentage 
of cases of arterial aneurysm in which this procedure was carried out a er 
operation being 14 8 m the group treated at the "Mayo General Hospital an 
357 in the group treated elsewhere whereas the percentage of cases of arterxo- 
lenons fistulas in which the procedure was carried out was 0 9 and 23 o in 
the two groups Similarly the percentage in which sympathectomy was per 
t d cither before or aftei operation was 44 m eases of arterial aneurysm 
0 ™27 7 m eases of arteriovenous fistula in the first group, and 39 3 in cases 
of aneurysm and 23 5 in cases of fistula in the second group 
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intense The affected hand or foot was generally tv arm and well colored m a 
warm environment One patient (Case 5) for example had a warm well 
colored foot at all tunes under ordinary circumstances and showed no evidence 
of circulator} insufficiency except for the usual fatigue on exercise lie lived 
however m Minnesota and on exposure to cold the foot became icy cold and 
numb and ached scvciel} There was no improvement in this regard over a 
period of months Complete relief followed sympathetic ganglioneetomy It 
was m} practice to test each patient s ability to withstand exposure to cold 
If only mild manifestations of sensitivity were present or if more mat hod 
symptoms occmrcd on exposure to severe cold m a patient who planned to live 
m a warm part of the country it was felt that the condition would cause 
little discomfort 01 disability It was equally apparent that such symptoms 
were of considerable impoitnnce to persons who lived in a cold climate The 
situation was explained to these patients they vveie allowed to compare the 
reaction of the limb to a cold envuonment under ordinary circumstances and 
during a period of sy mpathetic pi oi nine mesthesi i and the choice of opemtion 
was offered to them 1 xcept foi a very few who felt that their work avoca 
tions and general interests made piolonged exposure to the outside cold tin 
necessary all elected to have sympathectomy performed The advise of their 
felon patients who Ind undei gone this procedure for similar complaints wn 
doubtedly influenced thi cl oico of many 

It will be noted tl at eight of the patients had in addition associated 
perij heral neive lesions A few had evidence of sympathetic overactivity 
under ordinal v ewv n onmental circumstances and in one this vasospasm was 
rather pronounce 1 ‘several had obvious evidence of unpaired circulation 
One patient had mild cavmlgia (hie had sustained a fairly sev ere frostbite 
of (he feet at the time of the injury which produced the external iliac nneti 
rysm In this pati nt the frostbite contributed to the told sensitivity which 
was however much more severe in the limb m which the external iliac artery 
had been div ided 

The results of sy mpatheetomj wore excellent In all except two patients 
complete relief was ol tamed and in fhese two definite improvement was 
noted The pain was much unproved in the patient with causalgia as it was 
m all other instances m which pain had been present with the exception of 
the patient with frostbite who continued to have some mild burning in the 
foot The nerve rcgciie-ation was ns satisfactory as could be expected from 
the trauma sustained 

SVJlPlTmCTOVU IMIFOUMFD RFC SUSP Or \SSOCUTE» MiRU,V«ia 
AND IMIAIIUD CIRCLLVTION 

In Table III data are given eoneeinmg five patients upon whom sympathee 
t<w\\ was performed in an attempt to improve impaired circulation m order to 
afford maximal opportunity for repair of extensively damaged peripheral 
nerves In all there was evidence of reduced blood flow and severe nerve 
amage Most of them were cases in which svmpathectomy had been consul 
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good nerve return 
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Axillary 

5 

1 

E 

Had had lysis of 
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of posterior cord, 
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Circulation tetter, 
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nerve return uw- 
factory 


3 Subclavian S3 
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6 Brachial 


Severe plcxcs^am Circulation mart it* 
age, no surgical re proTcd, gw #* 

pair po.sible, return except for 

cansalpa, improved posterior Cora, 
after operation comfortaWc 

Extensive plexus «»e 

damage, circulation band relieved, *° 
impaired, much sen iramedute »Wt 

Sr It tal ^ 

» tiswtoty 

Jlrf 1,.„ of ulnar cS'nlSri. B'J 
and suture median Udory »*rrt ^ 

nerve, aome es 


rrril boforc operation but had ben tWerod btutm ol «"<!«« »' 
collateral circulation and in the hope that the damage o „ m 0 r 

proro at wploratton t, bo duo m larpo part to protatlM o' * ! h 7nm»- 

might prove to be less severe than was anticipated In all of h ( 

logical condition obsen cd at operation was disappointing in t tr 

tion, one jntient had e'trcrael» impaired circulation, one patient ha ^ 

peresthesw of the hand and two had some sensitivity o| the part to ^ 

he noted that fonr were eases of arterial aneurism and two were * 
arteriovenous fistula It will also he noted that all except one w€re ® 
injury to the brachial plexus and that all the \ ascular lesions invo 
subclavian, axillary, or brachial vessels The results *"*£? * y h " J {or 
of nerve regeneration indicate as satisfactory progtess as mi D ht b P 
fJSL ft. oxter.! of tho nooto Jantopo Tl.o emolxt.ot. in .be limb *« 
visibly unproved The sensitmtv to cold was relieved or improved 
sv irp vTitfcCTOstY performed became oi insistent ecem a 
tv,*, concerning six patients m whom sympathectomy vvas P e ^ io "" e4 
« TxpTvistPnt edema are given in Table I\ The edema m thes P 
because P -moderate to masnve All had failed to improve under c 
UentS t ^measures such as rest and elevation of the limb elastic support M 
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operation 
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neal paralysis fol proved 

loi el operation 

Moderate causalgia Immed ate relief 
temporarily relieved si ght subsequent 

ly sympathetic complete relief 

block tibia! palsy mth exerc se and 
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81 IIP tTltrCTOMl PERFORMED RECVUSE OF ISCHEMIC LESIONS CaUSvLOU 
AND OTHER CONDITIONS 

In Tilde \ data are summarized concerning 11 patients upon whom svm 
pathectomv was performed for vinous other indications Sjy were cases of 
arterial aneurysms and 'i rases of arteriovenous fistula The operations upon 
these lesions were performed overseas in 7 and at the Mavo General Hospital 
in 4 rises 

Isrjieimc parahsio was the primary indication for sv mpatheefomv in 3 
p ttjents (Cases 1 2 and 6) In 2 the neurological difficulty follow ed operation 
for the cure of a femoral nitenovenous fistula The ifinienf records of these 
patients contained no data concerning the state of collateral circulation before 
operation In one patient there was eafensor paralysis of two tors anesthesia 
of the foot and stoekni" hjpesthesia almost up to the knee Improvement 
1 egsn promptly after sympathectomy and progressed over the ensuing weeks 
Motor power relume 1 to the toes the hvpesthesia disappeared from the fee 
and the foul was no longer anesthetic though stiff hvpesthetie The other 
patunt had n stocking anesthesia with complete sciatic paralysis after opera 
lion Return of function in the tibjaf nerve was prompt hut at the time of 
n (mission the patient had complete peroneal motor loss and nearly complete 
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tomy was performed the day after nneury smorrhaphy because the foot was 
alarmingly cold and pale The foot regained good warmth and color 

In three patients sympathectomy was done because of causalgia (Cases 9 
10 and 11) All had peripheral nene damage and one had sea ere sensitiuty 
to cold In all temporary relief but no listing effect followed a senes of 
sympathetic blocks The causalgia was relies ed in one and much improved in 
another The third patient continued to complain of pain after operation 
He had m addition other complaints which gave evidence of hypochondriasis 
The pain disappeared with reassurance and exercise 

There remains to be discussed the effect of sympathectomy upon the 
fatigue on exercise which occurs in a striking fashion in the lower extremity 
after ligation of the iliac femoral or popliteal artery and m a less noticeable 
degree in the upper extremity after ligation of the subclavian axillary or 
brachial artery Ability to exercise the upper extremity was measured mano 
metrically by haung the patient squeeze once eaery second a rubber bulb 
which was connected through a 5 gallon bottle with a mercury manometer 
The number of such squeezing moxements performed before prohibited by 
fatigue were recorded as well as the height of the manometer at the end of 
the test Exercise tolerance in the lower extremities was estimated by the 
number of yards a patient could walk at a normal pace before he had to 
stop because of fatigue or less commonly cramps in the calf The distance 
was measured by a pcdometci or by having the patient walk o\er a measured 
course Unfortunately the number of patients upon whom such studies were 
carried out before and after sympathectomy and in whom there was no real 
limitation to exercise because of associated fractures or motor para)) sis is 
too few to make statistically significant analysis possible Those patients 
who had sympathectomy after ligation of the femoral or popliteal artery 
for the cure of aneurysm or fistula had fatigue or cramps after walking dn 
aierage of 0 82 mile which is approximately the same as in those patients 
treated for similar lesions without sympathectomy 1 Many of the patients 
showed no impio\ ement in tests for exercise tolerance after sympathectomy 
many showed only slight improa ement A few how e\ or noted a striking 
increase m exercise tolerance For example on admission file and one half 
months aftei * \cision of a femoral aneurysm one patient (Case 15 Table II) 
"as foreel to stop after wall ing one half nule because of aching and fatigue 
m the calf Sympathectomy was performed because of sensitmty of the foot 
to col 1 M itlun two weeks he could wall two miles befoic getting fatigue in 
thetalf Such imprnacment is exceptional however 


Comparison of the series of patients operated upon otersens and those 
trtated at tie Mayo General Hospital ran lie profitable fr om the standpoint 
factors influencing the < ceurrenec of postoperatne difficulties for winch 
ssmpnthcctoim is required If only those eases are considered in which the 
main arteries to the extremities were imohed (innominate subclaaian axil 
ar\ liracluat external iliac common femoral and popliteal arteries) 17 of 

the first Kroup " ere ,re ' 1,od b ' (39 5 per cent ) 

U 14 of 184 Patients in the second group (<12 per cent) If those eases are 
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sensory loss The neurological condition appeared statiorarj Petarn of 
peroneal function w as noted w ithin a few days after sympathectomy and 
progressed steadily thereafter to complete recov eiy The third patient had 
paralysis of the upper extremity after injury, when he Mas examined 3 months 
after excision of an axillarv aneurysm and 4 1 /> months after injury the 
gauntlet type oi anesthesia and other findings made it evident that the residual 
paralysis was largely ischemic m nature The hand was cold and cyanotic 
and ached upon exposure to cold Improvement was noted shortly after svn 
patheefomy the anesthesia receding in a glovehke fashion Nine months after 
sympathectomy there was normal sensation except for hypesthesia of the 
dorsum of the hand and anesthesia of the palmar surface of the fingers. 
Return of motor function had been considerable hut incomplete The hand 
was well colored warmer and withstood exposure to cold fairly welh 

Sympathectomv was earned out in two patients (Cases 3 and 4) with 
multiple arteriovenous fistulas In the one there was some sensitivity to cold 
and evidence of sen poor collateral circulation following excision overseas of 
an external iliac fistula Another fistula which prosed at operation to involve 
the neighboring hypogastric vessels remained to be excised Immediate^ 
after sympathectomy the collateral circulation was retested and found ad* 
quate and the hypogastric fistula was excised The limb maintained excellent 
circulation The other patient had a congenital cirsoid aneurysm of the foot 
With distinct fistulas of the anterior and posterior tibial and peronal vessels 
Excision of the posterior tibial fistula was followed by extreme hyperh dross 
and cyanosis of the foot which persisted over a period of months The foot 
remained warm and dry after sympathectomv The other fistulas were re- 
sected without difficulty 

Sympathetic interruption was carried out in two patients because of 
obvious impending gangrene (Cases 5 and 7) One patient who had mam- 


tenal and venous thiombosis had occurred There was little improvement 111 
circulation during spunl anesthesia but because of the desperate situation 
sympathectomy w ns performed Actually the cold level decreased and sen- 
sation improved The improvement in circulation was insufficient however 
to prevent gangrene of the toes ind sole of the foot and amputation was 
necessary The other patient w as operated upon overseas nearly three month' 
after an injury which had produced partial paralysis of the brachial plexus 
An aneurysm of the axillary artery which was unexpectedly encountered wav 
excised After operation the hand was cold and cvanotic and the thumb m 
particular seemed devoid of circulation Successful alcohol injection of the 
dorsal sympathies was accomplished Gangrene of the thumb occurre l ana 
the thumb was amputated In the rest of the hand there was restoration of 
, 2y good circulation A definite ischemic paralysis had been added to the 
nrc-existing damage to the plexus Steady improvement m ne~ve function 
followed but recovery was incomplete In a third patient (Case 8) sympathee 
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tomy was performed the day after ancurysmorihaphy because the foot was 
alarmingly cold and pale The foot regained good warmth and color 

In three patients sympathectomy was done because of caimlgia (Cases 9, 
10 and 11) All had peripheral netve damage and one had seiere sensitiuty 
to cold In all temporary relief but no lasting effect followed a senes of 
sympathetic blocks The causal gia was relieved m one and much irnprov ed in 
another The third patient continued to complain of pain after operation 
He had in addition other complaints which gave evidence of hypochondnasis 
The pain disappeared with reassurance and exercise 


There remains to be discussed the effect of sympathectomy upon the 
fatigue on exercise whieh oecnrs m a striking fashion in the lower extremity 
after ligation of the iliac femoral or popliteal artery and in a less noticeable 
degree in the upper extremity after ligation of the subclavian axillary or 
brachial artery Ability to exercise the upper extremity was measured mano 
metrically by having the patient squeeze once every second a rubber bulb 
which was connected through a 5 gallon bottle with a mercury manometer 
he number of such squeezing movements performed before prohibited by 
atigue were recorded as well as the height of the manometer at the end of 
e test Exercise tolerance m the lower extremities was estimated by the 
number of yards a patient could walk at a normal pace before he had to 
s op because of fatigue or less commonly cramps in the calf The distance 
was measured by a pedonietei or by basing the patient walk over a measured 
course Unfortunately the number of patients upon whom such studies were 
earned out before and after sympathectomy and in whom there was no real 
•mi alion to exercise because of associated fractures or motor paralysis is 
Mb maIvC statlst,cal b significant analysis possible Those patients 

o ad sympathectomy after ligation of the femoral or popliteal artery 
® P 1 e CUre sneu rjsm or fistuli had fatigue or cramps after walking in 
t t* 082 mil ° " hich ls a Pl ,,0 ‘' ,m ' ltel y the same as m those patients 
sha« l f ° r S,nillnr lcS1 ° nS Wlth,>ut sympathectomy > Many of the patients 
ei no improvement in tests for exercise tolerance after sympathectomy 
. 05 sho " p d °»ly slight improvement A few howexer noted a striking 
h exe,cl<ic tolerance Tor example on admission five and one half 
\\a f S t ''' e, ' :ion a f^ural aneurysm one patient (Case 15 Table II) 
m th 0tQe tl ,0 c M0P af<er W3tl ,I>8 ,nlf mi,e beca,,<iC of idling and fatigue 
to i ™ Sympathectomy was performed because of sensitivity of the foot 

Ikroi'lf all, "' ,n< kcfuTF setting fatigue 111 

1 ucii improvement is exceptional however 

.^£7rsn.- f *n ‘’I'-''*'-' 1 »p»n o'ersess ami those 

of f« * , hl " Re " eral 'P 1 "' 1 <* Profitable from the standpoint 

''»Pllh«l™, "' B postoperative .l.ffiralt.es for oh, el, 

mam ortme, h tl^T 4 , ’ ""' C CVi< “‘ ar< ' “"'“’‘reJ IP which the 

brachial *1^1 P rxtremities acre involves] (innominate subclav.an ,x,l 
« Patient , a "'' P-P 1 "'”' arteries) 17 of 

ana 17 „f m ^ bj ' Vm ' < 3 »5 per rent) 

4 P 1 "'™ 1 ' ■" *h« seeotnl croup (9 2 per cent) If those cases are 
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eliminated m winch sympathectomy had been earned out before or at tie tune 
of operation and also those cases in which the continuity of blood flow through 
the affected artery was successfully maintained the figures for the first group 
are 17 of 42 cases, or 40 5 per cent, and for the second group 17 of 103 casts, 
or 15 7 per cent In each group sympathectomy was performed m one case 
partly because of the presence of another arteriovenous fistula which required 
excision In general, the duration of the vascular lesion was shorter m the 
first group than in the second The duration ranged from a few days to 4a 
months m the first group or an average of 1 C months In only about 17 per 
cent was the duration 3 months or longer In the second group the durat on 
ranged from 6 weeks to 15 months or an average of 5 1 months excluding one 
case of 13 years’ duration In about 85 per cent the duration was 3 months 
or more 

Unfortunately the two groups are not entirely comparable Early opera 
tion was apparently forced by complicating circumstances in a somewhat 
higher percentage of the patients operated on overseas than m those trcvtel 
at the "Mayo General Hospital The patients in the first group were operated 
upon by numerous surgeons whereas those in the second were treated by* 
few surgeons w hose work w as confined to the care of vascular disorders Care- 
ful testing of the collateral circulation before operation was a routine pro 
cedure m the latter cases judging from the clinical case records and inter 
rogation of the patients such tests were not carried out in those operated 
upon overseas It is obvious then that the two groups are not comparable 
regarding these important factors Nevertheless the need for sympathectomy 
in a much higher percentage of these patients operated upon overseas suggest 
that postoperative circulatory difficulties ore less frequent when operation w 
performed upon aneurysms or fistulas of relative!) long duration This by 
pothesis can probably be expressed more accurately by saying that the inci 
dcnce of such difficulties will be less when the collateral circulation is esta 
lished as adequate before surgery is undertaken for although the collater* 
circulation tends to be bettor in cases of long duration especially in the case 
of arteriovenous fistulas tl ere are frequent exceptions in which good eo 
lateral circulation is present m lesions of short duration and poor collateri 
circulation in lesions of long duration 

DISCUSSION 

Circulatory difficulties following operative cure of peripheral aneur) sm* 


cases in which it is possible to maintain the continuity of blood flow through 
the affected artery In spite of extreme care however certain patients treated 
fo aneurysm or fistula arc likely to have some circulatory disorders These 
» not alwnvs be apparent from casual observation of the patient upon the 
,W jf )t 13 our desire to provide these patients with the best possible limbs 
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and not merely to avoid such gross ischemic disasters as gangrene more care 
ful inquiry into the cire llatory status is necessary It is important to test 
the exercise tolerance of these Itmbs to make certain that no distressing symp 
toms upon exposure to cold no persistent edema and no painful states or 
ischemic paralysis are present and to be certain that the return of ner\c 
function in cases of peripheral nerve injury is not compromised by inadequate 
circulation In certain of these sequelae sympathectomy is of considerable 
benefit 

Next to diminished ability to exercise the limb without fatigue cold sensi 
tmty of the part is the commonest circulatory difficulty In mild degree or 
in patients who lt\e in warm climates this is apt to cause no real discomfort 
or disability "When it exists in rather severe degree in patients whose place 
of residence and type of woik require exposure to cold temperatures the 
symptoms are distressing and often disabling Sympathectomy yields excel 
lent results in such cases Preliminary sympathetic procaine blocks followed 
by exposure to a cold env ironment sen e as a good guide to what may be ex 
pected of operatn e sympathectomy 

Persistent edema of significant degree is an unusual symptom If present 
it should be treated by rest and elevation of the limb elastic support and 
graduated activity with the limb dependent If such measures are ineffectual 
sympathetic blocks or sympatl cctomy may be of real alue Unfortunately 
sympathetic blocks are not a completely reliable index to what may result 
from permanent sympathetic interruption If these blocl s cause transient 
hut not permanent diminution in swelling sympathectomy is likely to be very 
helpful If on the other hand no effect upon the edema is noted from pro 
came blocks sympathectomy may also in certain cases be of benefit 

When ischemic difficulties are present the efficacy of sympathectomy in 
correcting them depend-* upon the capacity of the collateral circulation to 
improve through the elimination of peisistent or intermittent vasoconstriction 
and the maintenance of a state of vasodilatation As with other disorders 
in which arterial blood flow has been interrupted this capacity varies in 
different indiwdinls In my experience sympathectomy has been strikingly 
successful in instances of ischemic nerve paralysis The results in the two 
eases reported in which gangrene was imminent were less successful In such 
cases the procedure should be given eonsideiation howe\er even if the limb 
shows onh slight improvement with svinjathetic block or spinal anesthesia 
OccavuMwtty \v wvsttmeea wf my vw Ymg or spreadwiTt grrigrene due to occlu 
sion of arteries from other causes sv mpathcetoim has produced striking 
I enefit even after such poor response to prchmimrv tests 

It is mv belief that sympathcctomv is in lieated m cases in which severe 
nmc damage is associated with obviously impaired circulation and that the 
evidence of good nerve return in these cases has justified the procedure Un 
fortunatclv there are available no carefully controlled clinical studies com 
hxnn c nerve regeneration in such cases in which sympathetic interruption 
bis nul Ins not 1 em rirnel out Sympathetic procaine block does not m 
variably give reliable information regarding the results which may follow 
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sympathectomy If the nerve paialysis Ins not brought about sensory loss in 
the entire hand or foot, any improvement m circulation from sympathetic 
procaine block is readily demonstrable by skin temperature changes in the 
normally innervated digits If, however, there is normal sensation (and 
mt set sympathetic innervation) to no part of the hand or foot no rise in 
fihm temperature is ordinarily noted during sympathetic procaine anesthesia 
That syonpathectomy may actually increase the circulation in such cases is 
suggested l>y the decreased tendency to dependent cyanosis which is some 
times noted after operation by diminution m cold sensitivity occasional!! by 
increase m oscillometry, lmt particularly by the striking improvement in 
nerve function which so often follows when part of the neurological damage 
is ischemic in nature Obviously, when there is anesthesia of portions of the 
skin and consequently local sympathetic denervation sympathectomy will n«t 
alter the tonus of blood vessels in the anesthetic skin It is equally apparent 
that the blood How in the limli can he increased bv elimination of vasoeonstnc 
tion from the vessels of the limb as a whole 


SU31MAKV 

1 The results of sv mpathcttomv in attempting to correct certain ctrcula 
tory difficulties following the operative cure of ancurvsm or arteriovenous 
fistula have been studied in tl irty eight eases 

2 The indications for this procedure arc outlined 

3 Sympathectomy seems to offer real aid in the correction of these post 
operative circulatory disorders although there are limitations to its achieve- 
ments 
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REPAIR OP SKULL DEFECTS 

William G Peaciier, MD, PmiAiiEiiim, Pa, Brvdford Cannon, MI>, 
Boston, Mass , and James B vrrett Brown, M D , St Louis, Mo 

T HE management of cranial defects has hcen repeatedly stressed in the 
literature in recent years, with particular emphasis on tantalum dunng 
the war Many types of material have been used successfully and it is not 
necessary to repeat the various indications, contraindications, methods of 
preparation, and operative techniques at this time Rather, the emphasis is 
on experiences using tantalum, bone, and cartilage m \anous situations dur 
vag the past 3% years on the neurosurgical and plastic surgical services at 
Valley Forge General Hospital Sufficient time has elapsed to allow e\alua 
tion of some of the patients operated upon earlier both here and elsewhere, 
and certain problems have been encountered with each substance employed 
which desenes consideration for the proper management of cases of this 
type One of us (W G P) in collalio ration with Robertson 4 has recoidcd rc 
suits with the use of tantilura alone m 254 instances This series now totals 
279 

Tantalum has been the material preferred by the majority of the 
military neurosurgeons because of its malleability, strength and limited 
tissue reaction Its use lias been justified further by the pressure of a great 
number of casualties during actuc warfare which demanded a simple, uni 
form method of cranioplasty easily and rapidly performed by many surgeons, 
preferably m one stage It has been possible to insert a tantalum plate sue 
eessfully in a soiled field 1 or as early ns 3 to 4 weeks after an active mfee 
tion How ci or, the best end results ha\c been obtained by' waiting at least 
six months prior to further attempts at cranioplasty in cases of this type 
This fact was recently stressed by Bradford and Lmngston,* and is even more 
important when the use of bone is contemplated as it is much less tolerated in 
latently infected wounds In either event, the patient is always well pre 
pared with penicillin and sulfadiazine pre and postoperatn ely On the whole, 
the use of the tnntalum lias prosed aery satisfactory, particularly in large 
defects o\er the vertex However, attention must be directed toward ade 
quatc scalp nutrition as previously pointed out* in that complete exposure of 
the bom margins is necessary for fixation of the plate 

Mam June advocated multiple perforations of the tantalum plate prior 
to its insertion to facilitate adequate subsequent absorption, to allowr greater 
dissemination of local penicillin in event of infection, to provide an increased 
hod for adhesions and better fixation, and to improve vascularity in ipics 
tionablv viable superficial scars Borderline cases of the latter type should 
be revised according to the principles alrcadv outlined 1 prior to or during 
cranioplasty Since it is not possible to insert a plate ‘ watertight” and in 
nsmueh ns the ultimate sear superficial and deep to the tantalum is ample for 
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stabilisation, it is not felt that such orifices present any material advantage 
Further, the sear extending through such openings may contract over a period 
of time and produce noticeable disfigurement of the scalp, particularly m the 
frontal regions (see Pig 1 ) 

The possible disadvantages in the use of tantalum may be the dele- 
terious results of subsequent deep x ray therapy or diathermy, and its radio 
pacitj m event later complications develop necessitating roentgenographic 
examination , long term effects on the adjacent tissues are not yet available 
Tantalum should be avoided where only limited exposure of the bony margins 
is possible, m children, m whom the growth factor must be considered and 
further bone regeneration anticipated, and in restoration of the complicated 
bony contours m vicinity of the supraorbital ridges glabella, and nasal and 
zjgomatie processes of the frontal bone In these instances, the use of autog 
enous bone, either rib or ilium, is preferred Both are v\ ell adapted to attain 
as nearlj as possible the normal outlines of the skull 



At least eight cases ba\e been observed recent Ij m which a tantalum 
VMe had been inserted over the supraorbital ridge elsewhere without achiev 
lag satisfactory cosmetic restoration In these patients, the plate was found 
o be either too high (sec Fig 2) or too Jow (see Fig 3}, with such deformity 
vs to have the individual seek further repair Several procedures had been 
10 ““ result poor to trails. 

ZthZ Z, lnser,I0n °I elrtiloge or pone - It preferuble not us, nther 
■" tl,e presfnae of tantalum bacause firm muon does 
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No form of fixation has pro\ed advantageous as long as a good, firm 
head dressing is applied and kept in place for twelie to fourteen days No 
drains base been emplojed, the wound being inspected and sutnres removed 
in 3 to 5 dajs There is less fluid accumulation beneath the scalp than after 
the use of tantalum In the eient of postoperatne infection, sequestration 
with loss of part of the graft maj take place, but it is unusual to lose the 
entire transplant under these circumstances 
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not re-roll Conterseh, tantalum may be employed secondarily in large dc 
fccts when bone was used for the initial repair of the supraorbital ridge (see 
Fig 4) The tantalum plate was, therefore, removed m eich mstincc noted pre 
1 10 us ty and cranioplasty completed with bone m five instances and revised 
with tantalum in the remaining three 



It is emphasized that it is not always possible or necessary to obt 
complete operative exposure 1 especially if cortical J ^®° e „ l0D s 

template!! Such inst-races .Mode snail Meats orer the ft 
and the presence of a remote flap or split thickness graft In t 
bone or cartilage has been inserted through the old craniotomy sc ^ 
VuK < and G), through marginal incisions of a previous flap (see **5 '>> 
^reflecting varying portions of the flap if a considerable time inters 

8) Bone has been used in pulsating defects and presened 
C i e in areas where pulsation is not manifested The tendency of t 
car i ag can be overcome by introducing multiple chips rather t a 

earti a?c «p, e cortical margins of the bone along tbe defect * ie 

a solid se ^.jnose the vascular surface When bone is used, it m®F 

rongeured aw y » iIjum The fonner ean be spllt f or additional gra» 
be taken from tnr Ilv 
]ng material. 



REPAIR OF SCALP DEFFCTS 

Bradford Cvnnon SID Boston Mans Tames Barrett Brow v STD 
Sr Iouis Mo and Wbluh 0 Pfvchfr Mp, Phimdelthiv Pa 

T he association of extensive craniocerebral anil maxillofacial wounds m 
curred during modern warfare necessitates the close cooperation of both 
the neurologic and plastic surgeons not onlv during the acute reactive phase 
on the battlefield but also in the period of reconstruction following evacuation 
to the ssoue of the interior Injuries of tins ty pe are often accompanied by 
considerable loss of skin soft tKsut and bone The ty pc of incision at dc 
bndement is dictited otten by the location and severity of the wound or the 
presence of complications The procedure should take into consideration 
the need of later local direct or delayed flaps grafts cranioplasty, and 
cortical exploration The methods employed successfully for scalp revision 
and closure during the reconstructive period on the neurologic and plastic 
surgical services at Hatley Forge General Hospital may be applied during 
preliminary treatment behind the front lines and to similar injuries observed 
during civil life 

Closure of the scalp follow liif, debridement for cnmocerebral wounds 
sustained in overseas theateis was usually accomplished by one or more of the 
following methods 

1 Approximation of the skin edges 
2 Skin grafting 

3 Advancement of direct single or double pedicle flips 
The use of delayed or remote flaps has been reserved almost entirely 
lor the reconstruction centers in the zone of the interior 

In the majority of patients received here some form of primary or 
Secondary suture had been performed with or without local rotation of flaps 
Many resulted in the formation of thin scalp scars with densely adherent dura 
and cortex (see Fig 1) In other cases the cranial defect had been covered 
with a free skin graft (see Fig 2) In still others the wound was open with 
exposure of the dura or cortex and with varying degrees of infection In 
those with the outer table of the bone alone exposed on unproved bed .fro- 
grafting was obtained by multiple small perforations to the diploe in order 
to produce granulations Patients with open wounds have been treated with 
hot wet compresses penicillin (local and systemic) and sulfadiazine as m 
dicated The simplicity of the definitive treatment depends upon having 
as few additional scars in the adjacent scalp as possible Thus primary 
repair with skin grafts or primary closure of the wound rather than compli 
catefl shifting of flaps has made po sible better final repairs Replacement 
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2 Small to m operate si/ed defects in any location where only 
limited exposure can be effected due to possible interference with cur 
dilation of a pedicle flap If extensive cranioplasty can be performed 
TO multiple stages with bone Or started with bone and completed with 
tantalum corresponding to the amount of exposure possible The 
reverse situation is not desirable (bone used in the presence of 
tantalum) as firm union does not result 

3 Cranial defects in children 

4 In cases where the following may be anticipated deep xraj 
theraps repeated diathermy to the head and neck pneumoencepb 
alograpliy jii the more severe craniocerebral injuries with dnral 
penetration and likelihood of post traumatic convulsions 


Use of Cartilage 

1 Small nonpulsatmg defects over the orbital areas frontal 
sinus (particularly when outer wall alone is involved), and nasal 
processes of the fronts! bone This is important as cartilage does 
not always unite finals with booe Therefore if pm ions pulsation 
was present It will probably continue 

2 Small defects (nonpulsatuig) and slight depressed fractures 
through the outer table of the bone (particularly o\er tl e squamous 
portions of the frontal bone), either in open or closed head injuries 
in which extensive debridement bad not been performed previously 
and no further late indications exist other than from the cosmetic 
standpoint 

4 To fill m small residual depressions when bone has been used 
It is to be pointed out that this is not done in the presence of 
tantalum ns firm union does not result 

4 To restore bonv prominences of the fice such as o'er the 
zygoma ami its frontosphenoidal and temporal processes and orbital 

1)01-11011 Use of Tantalum 

1 Any region over tie verted where complete exj osure can be 
obtained other than m the situations first cited m which cartilage 
Or bone are preferable 

2 \ny situation in wlich bone is contraindicated and complete 
exposure is possible for fixation general physical eond'tion of the 
individual prc or eoe\isting disability 

3 Fxtremely large defects for obvious reasons If long enough 
tune has elapsed m the presence of a remote flap its reflection should 
be possible for insertion of such a plate 
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of thw scalp scars or skin grafts m these cases is necessary for subsequent cranio 
plasty , dura! repair, cortical lysis, or extirpation The following 1 methods base 
been used 

1 Excision of narrow cramotomv scars has been satisfactory usually for 
ordinary cranioplasty and/or cortical exploration The amount of tension 
resulting during closure is an important factor for adequate wound healing 
A certain amount of stretching of the adjacent tissues ami undermining of the 
margins of the scalp defect is possible This method, however, has its limita 
tions, as shoun in Fig I The majontj of patients received here had had 
repairs done by curvihneir incisions The tripod incision or its isle of man 



modification, advised so commonly in World War I was used rareh < u 
to poor wound healing at the apex of the flaps V large craniotomy tvp c 0 
flan was employed occasionally In these circumstances the wound of eotn 
s included either m the lateral limb of the incision or in its midportion 
^ s mall) Previous S and Z shaped exposures including the point ° 
t e m the central limb were encountered also 
en r * nc _ ojial jncisions are ideal for complete exposure of extensive defects 
" re g]on However, if the scalp scar is either very dense and 
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disfiguring or extremelj tlmmed and adherent primarj revision is prefer 
able prior to cranioplastj I ocnl frontal pedicle flaps from areas with normal 
underljing bone maj be used in the reconstruction of the eyelids and re 
paired urth a split thickness graft m the presence of a small associated cranial dc 
feet Such a lesion can be repaired eisilj bj entering the previous craniotomy 
scar and inserting bone if the defect pulsates and by inserting cartilage 
if no pulsation is present (see tig 4) In the larger defects where a coronal 
incision is planned other provisions for facial repairs must be made to mam 
tain the integrity of the frontal scalp A contemplated coronal flap should 
be delayed if there is anj doubt about the blood supply m cases where the 
previous wounds or operations involved the supraorbital vessels 

3 In the temporal region there is usually sufficient vascularity to emploj 
the usual eramotomj incision but attention must be directed toward a broad 
enough unscarred pedicle to insure adequate blood supply 



4 Relaxing incisions are useful often m small defects (see Pig 5) 
The resulting deficiency of the scalp may be sutured if possible allowed to 
granulate or be grafted Exposure of the tantalum plate must be avoided 
as it will preclude healing 

5 The use of direct local single or double pedicle flaps has its greatest 
application in the temporal parietal and occipital regions Attention must 

directed toward the normal vascular pattern and a wide base is pref 
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disfiguring or extremes thinned and adherent, primary revision is prefer 
able prior to cranioplasty Local frontal pedidc flaps from arena with normal 
Underlying bone may be used in the reconstruction of tire eyelids and re 
paired with a split thickness graft m the presence of a small associated cranial de 
Ject Such a lesion can he repaired essilv by entering the previous craniotomy 
star anil inserting hone if the defect pulsates and by inserting cartilage 
if no pulsation is present fsec Fig 41 In the larger defects Where a coronal 
incision is planned, other pros isvona for facial repairs must be made to mam 
lam tbe integrity of the frontal scalp A contemplated coronal flap should 
be delayed if there is any doubt about the blood supply in cases where the 
previous wounds or operations involved the supraorbital vessels 

3 In the temporal region there is usually sufficient vascularity to employ 
tbe usual craniotomy incision hut attention must be directed toward a broad 
enough unscarred pedicle to insure adequate blood supply 



4 Relaxing incisions are useful often m small defects (see Fig 5) 
fhe resulting deficiency of the scalp may be sutured if possible, allowed to 
granulate or be grafted Exposure of the tantalum plate must be avoided 
as it will preclude heeling 

5 The use of direct local smgle or double pedicle flaps has its greatest 
application m the temporal parietal and occipital regions Attention must 

c ^cted toward the normal vascular pattern and a wide base is pref 
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erable to maintain an adequate blood supply The advantage of the direct 
flap is that it can be completed usually m one stage 

6 The use of delated remote flaps is indicated particularly in defects 
of the frontal region where a local hairbeanng scalp flap is obviously un 
suited (see Pig 6) Flaps of the latter type were justified during the 
exigencies of warfare* but necessarily must be modified later Delayed flaps 
are indicated also m sizable defects which cannot be repaired readilv br 
adjacent scalp tissue 

The undermining of a large remote scalp flap sufficient]' to insert an! 
fix a tantalum plate may jeopardize the blood supply, even with good local 
skm color and without edema unless a considerable period of time has elapsed 
(see Fig 7) If the flap cannot he reflected safely or adequately bone most 
be used for the repair instead of tantalum because less exposure is necessary 
for its insertion Marginal scars urn be entered m approaching the edges of 
the bony defect Satisfactory undermining of the flap can be accomplished 
through these limited incisions If possible no new incisions should be made 
through the flap 

If the color of the skin of the pedicle flap over the forehead and face does 
not match completely that of the adjacent tissues tattooing has given verj 
satisfactory cosmetic results 

COMMENT 

The securing of an adequate viable resurfacing of the scalp prior to re 
pair of the bone, dura or brain cannot be overemphasized because deep sur 
gery can be no more successful than surface healing In some instances 
closure can be accomplished satisfactory at the time of cranioplasty or craniot 
omy In otl en, preliminary phstic procedures arc necessary rf these pr» 
ciples are not observed postoperative necrosis may occur over (he pfate ,r ^ 
occasionally can be closed secondarily • More often, however infection en 
sues the plate is removed plastic surgery is completed and the tantalum 
reinserted at a later date 

SUM M SRI 

The purpose of this report 1ms been to present the various methods of 
closure of the scalp The importance of performing repair of a cranial defect 
and dura through a good viable scalp flap lias been emphasized because pri 
mary healing of the surf ice wound iv essentiil for successful deep surgerj 
Repair lias been achieved by one or more of the following proce lures rf 
vision of previous craniotomy scars relaxing incisions occasional coronal or 
craniotomy flaps split thickness grafts and local and remote flaps 
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CARCINOMA. INVOLVING TIIE COMMON BILE DUCT 
Retort op Tour Cvses o* Succis^ul Rcsrewov 
H E LnTFR M D , Nfu York, N Y. 

(From the Surgical Service, The Mount Sinai Hospitfll) 

D ESPITE the fact that tumors of the common bile duct pioduec early symp 
toms anil are supposedly late to develop jnctastases, the ultimate prognosis 
5s still grate in spite of early surgical nitcncntion Host of these patients 
eventually succumb to recurrences of the caicinoma, those who sun u e, 
ultimately die as a result of the repeated attacks of cholangitis The avoidance 
of asemding liver infection which so commonly follows plastic procedures and 
reimplantation of the common bile duct is an Important problem which is yet 
to be solved 

This paper primarily is concerned with the report of fom patients in whom 
a carcinoma involving the choledochus was successfully resected In two in- 
stances the tumor was so situated that a segmental resection could be carried out, 
while in the other two cases it was necosJiy to perform a duodcnopancreatec- 
tomy 

One can hardly discuss this interesting subject without presenting some 
of the associated problems that are involved i« such surgical procedures 

Case 1 (Mount Rmai Hospital Admission No 50!)7u2) — Carcinoma involve! the June 
lion of the common I tie < ommon hepatic and cystic duets Resection of carcinoma with 
cy9*io duct and gall bladder and liepnticoduodenostomy were done The patient was dis 
charged from the ho'pital improved 

History — D G was a 7f tear oil man who entered the hospital Aug 2-1, 1913, com 
itasasg of jaundice of lour weeks’ duration 1 amity history was i rrtlevant 1‘ust history 
disclosed the present e ot a mild hypertension for tweutj fi'c years with some rerent dyspnea 
on erection and a pros (alee torn j four ycirs previously Otherwise hi"* general health was 
good until five weeks prior Vo admission when he noted an icteric tint to the sclerae, light 
colored stools, and a dark colored urine The jaundice gradually deepened and with this he 
noted the on»et of postprandial midepigastnc oppression and nausea As the jaundice 
became worse, a gene rained pruritiS developed There "as no pun not vomiting and weight 
decreased from 175 to 171 pounds 

Phyitcal Etammatton — The patient nai well developed and nourished, but se'erriv 
jnund red Heart and lungs wete novmal Vo auscuHation and pc reunion The abdomen 
disclosed a rounded, palpably enlarged miss m the right upper abdomen which moved with 
inspiration A addition, the liver was distinctly enlarged 

bnhwaiorv Data—- Blood pressure was 150 systolic and 70 diastolic in millimeters of 
mercury The urine was arid in reaction, specific gravity 1 010, slbuntm faint trace, sugar 
negative, bilo strongly positive and microscopic normal The hemoglobin was 80 per cent 
(.SiWi) , the red Wood cells 4,100 000 per mbit millin' 1 ' ter , the white blond cells 7,400 with 
a normal differential c ount The sedimentation rate was 1 hour and Id minutes Urea 
nitrogen of the blood was SO mg jer cent, blood sugar was 115 mg per cent, and the 
cholester ol of the blood was 365 mg per cent, tie total proteins of the blood were 5% mg 
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j>pr rent The Mtenr index at first was 36, but the successive blood tests pnor to operation 
showed a Mm 1y ri«e to CO find then to SO The serum pho=phata«e was 48 King Armstrong 
units per 100 cc of blood The prothrombin time was 73 per cent of the noma! Tl« 
Hood Was«crmana test was negative anl the cephaliu flocculation test wag negative A 
foot roentgenogram of the abdomen failed to s( ow any abnormality and radiography of 
the colon with a contrast barium enema was normal The electrocardiogram was also normal 
Provisional Diagnosis — Diagnosis in this ca*c was considered to be a neoplasm in 
i airing the common bile duet or lead of the pancreas and was based upon the progressive 
obstructive icterus with the cnlargel gall Madler 

Operat ion —Operation was I or formed Aug 31, 1913, under general anesthesia. Tbs 
proce lure carried out was a resection of the gall blalJer, cystic duct, portions of the 
common bile and common hepatic duets, and hcpatieoduo!eno*tomy for a carcinoma situated 
at the junction of the cystic, rommon hepatic, anl common bile dnets 



Flfr J — Drawing showing relative position of carcinoma In Case 1 


Finding — T1 ere w B s a fusiform mass about 2 5 em in diameter nt the confluence 
of the cystic anl common ducts The distal part of the choledochus was appro* 1 # 1 * * 
normal in caliber The common hepatic duct abovo the tumor was about J 5 cm >n * 7 *®*,*, 
and contained white bile The gall bladlor was markedly distended with white bile, u 
not contain any calculi There were no lymph nodes palpable in the lesser omentum or p« * 
fissure The liver w»s dark green in color anl careful palpation of its surface faded to 
disclose any metastosoa The common duet and tumor were intimitely adherent to e 
surrounding structures and a number of dilated vessels were present in the lesser oidi-mw* 
Procedure— A right upper rectus mua )e splitting incision was used After determining 
the operability of tie lesion the distal pirt of tie common duct was f reel and *UWj**vS 
loop was thrown around it The gall bladder was aspirated and empticl completely It was 
then freed from the liver bed suh-erosally and the evstic vessels were ligated with throw « 
catgut and then cut The dissection was continued so as to free the evstic duct complete” 
leaving « and the gall l ladder entirety free and hanging attached to the common bile dipt 
d tumor The common hepatic bile ducts with attoel ed growth were then freed fro® 
surrounding structures in the lesser omentum ligating the dilated surface vessels with fid* 
“• 4 „Ul tut of tl.. cholcOochos ™ l,.u, , nipt •'» 

p j3) J" . -.. .um an( l pear the upper border of the pancreas following which it w# 5 

mIS" SS-i"- ”*■ “» h “e”V W tv kr* loot i> .. I.» 
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that end to end hepatieodioledoehal anastomosis would haie to bridge a gap of almost two 
inches Therefore, a hepaticodnodenostomy was decided upon This was done, first, by 
placing 9 posterior layer of fine interrupted linen sutures between the hepatic duct and the 
doadentim. The duodenum nnd adjacent hepatic duct were then opened and, using two 
separate 000 chromic sutures, the inner mucosal later was sutured u«ing a continuous interlock 
mg suture which was tied at each end The gatl bladder, cystic dud, neoplasm, and segments 
of the hepatic and common bile duct were removed in one piece by cutting through the 
anterior wall of the hepxticus A two-inch long piece of rubber tubing about No 22 French 
in caliber was introduced into the anastomosis in such a manner that about one third of its 
length extended into t! e hepatie duct aiid the remaining two thirds protruded into the duo 
deaum It was anchored in this position with a separate, fine chromic catgut suture The 
anastomosis was then completed by the use of a continuous inner Connell type of inversion 
suture for the anterior hrer nnd then the use of fine interrupted linen Sutures for the outer 
layer The anastomosis was suspended by placing several fine linen sutures between the 
duodenum and leader omentum V rol ber dam dram was placed down to the area of 
anastomosis and the wound was closed with through and through heavy silk sutures 

Operative Court? — The operative eourse was comparatively uneventful with a minimal 
temperature rise A mild bronchopneumonia of the left lower lobe responded rapidly to 
chemotherapy There was no biliary leakage from the wound The jaundice disappeared 
rapidly and by the eighth postoperative day the stools were brown and the icteric index had 
dropped to 10 and a few days liter to 5 He was discharged from the hospital seventeen 
days after operation As far as we know the splinting rubber tube had not been passed 

Gross Pathology —The gall bladder measured 15 by 5 by 3 cm and to it was attached 
the cystic and part of the common bilo duct The proximal 4 cm of cvstic duct was 
markedly dilated The distal 2 cm of this duct could not be probed It was occluded by a 
firm tumor mass which involved tl e common bile duct and measured about 2 cm in length. 
About 25 cm of common bile duct were attached to the specimen, of which the proximal part 
measured I 8 cm in circumference while the distal part measured 1 3 cm 

Microscopu, Diagnosis — Diagnosis was diffusely infiltrating adenocarcinoma originating 
st the cystic duct orifice infiltrating the common bile duct and iau«ing stricture, hydrops of the 
gall Madder 

Follour up — Tie patient was seen about four months after operation and appeared 
in good health There was no jaundice and appetite was good Inquiry two months later dis 
closed that he had been 'll with an episode of chills, fever and “ome icterus A report from 
the family pi ysician stated that the attacks of chills fever, and jaundice became mote 
frequent the patient went downhill and died at home nine months after operation IVhether 
this patient had a recurrence of the carcinoma cannot be stated because a postmortem 
exam nation was not performed 


Case 2 (Mount Sinai Hospital Admission No 523209) — There was a carcinoma of the 
common bile duct, congenital anomaly of the cystic duct entering the right lepatic duct, and 
absent common hepatic duct Resection of gall bladder, cystic, parts of right and left hepatic 
ducts, and tumor bearing portion of common bile duct was done Right and left hepatieoduo- 
dmoxtonuei were earned out Tie patient was discharged from the hospital improved 

History — J L was a oO j ear old man who entered the hospital July 27, 1941, and 
was discharged Sept II 1914 Past history was inconsequential He was perfectly well 
until about six months prior to admission when he noted the on«et of slight nausea. and. cpv 
gastric fo)lae»s after meals Two weeks prior to entry into the hospital he developed 
some vague upper abdominal pain which was accompanied hy jaundice dark colored urine 
constipation During this period of time he lo«t approximated ten pounds 


rhys, ca i Examination —The patent was thin but showed no signs of emanation 
of rtJ’w ^ nC,3 1 , Sk ‘° ? ,erao were Auscultation and percussion 

the heart and lungs failed to disclose any abnormality Palpation of the abdomen 
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terenlM an enlarge! 1 ver lie Tr el c c extend hr for tno to tl ree fiagerbreaths W * the 
t £h* co. -tl margt a He Rail l la l ler ax not defin t<*W frit 

Moratory /Mf<»— Tie btool pressure t a ? J"4 e) tnlc and 4 dastcrte am Umceci 
of rnercurj tr oil * fit oar I no al tionml tr creep? for tie prereo e of b e The I »&»- 
Cl°hn wax 7 per cent («ahl ) rl le tie «1 te tlool Mix were 5 500 per Me m nip r 
wttb a normal different at count Cl em ml an»Y y ex of the Wood 0 s to ed the folio® ng n 
m II gram per cent urea n trogen JO 0 total blood prote in fl « th the slbum n fra n 
•1 S sn J the gM al n Tract oft I cf ole terol was 4f 0 of wh rh the e ters we e 310 but la p the 

cholesterol rnxo ( 0 l«*o w tl tl e e tors 4<0 The icte c m le* was at Er t 4*< but then row 

to 6(J Tie galaeto e tolerance t xt wo* nr al an I the ccjbalin floecnlat oa te t ro*e f om 
1 to 4t fTcctrorar ! ogrflmx of tic I cart were normal On m te ts of the stools *t t 
Begat re for II t ffoentftenngr n x of II e jj stro nte t ml tract were nonoal 

P topemt r Note —It » is f It tl at t! patent lal ol tru t re c ems wl h *n» 

probally Cause l ly ft oeoplxsrt of the xtnlepate lu lx Explonto y laparotomy »»» a 
1 ate.1 



Ope ol on — Ope jt on a 
I04J Tie gall Mxlder a e 
duct and r fil t ftn 1 left hepa 
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— Tlere were e 


pert n rd under etl ylcne an 1 > t( c ane'tl e a on '°C ^ 
el ax ere the ext c lu t port OM of tl e common b * 
lut f ar noma of tl e common I le duct R 1 1 * fl 
I n | len ntar jejunoxtpm for al mentat on were h'' M ‘ 
cpx e »lhe on between the r el t lobe of the 1 M 


and d nphroRm I h con pie tele ol 1 t rate) t|e r gl t subpl ren c space The gall bla M' 
wax markedly d stenled In the teg on of tl e portal fi sure a l rge d stended ble lact **• 

y ble It as about * o cm n 1 ameler and later n tl c d «cct on wax pro el to be * 

markedly 1 Utcd left lepat do t Ylmu I m d tal o tl tie e i a « <« regal' 

A le si out 1 ttn nd ameer 1 1 axtlouri to 1* a a nna Tl e «er0ii 1 pn t O' 

"beduodenun »« » tnated cloxe to t e I lu of ,1 c l er t. x.al to tl e nolule tl 
b le dnet was found to be s toatel lcc t ly n He lesser omentum about *i cm a d 

. . , number of d lx tel ferrule, an) baod The v t duet eropt ed nto the 
BB d o'*' 6 bepat t 1st I I «b about 1 to I" cm o d ameter The left 

d tal part oS ' to oo t m a t nmet r The gall blalder and hepat c d u t* w«* 

fin'd with a tli ek yellow green b te The tumor was r tnated in the common t le duet j«t * 



631 


IF1TFR C \BCINOM \ INVOI VINO COMMON tULF DUCT 

distal to the junction of the light ami left hepatic ducts There were no j«ef«stati<i nodes la 
the liver nor in the portal fissure urea 

JVotfdaw — A right upper reitus muscle splitting incision was u»ed After ojening the 
peritoneum and dividing the local adhesions, it was felt that the le'ion could "be resected 
The dilated Verna and bands overlying the distal common bile duct were doubly ligaled with 
fine plain catgut and divided 

porary loop was thrown aroun ^ 

separated from the liver bed - n 

No 2 chromic catgut and cut The cystic duct was then freed and mobilized to it* junction 
with the right hepatic duct The distal common bile duel was then doubly ligated with No 2 
chromic catgut and divided Using the proximal end of tho choledoclnjs as a tractor, the rest 
of the common duct together with the tumor and the right and left hepatic ducts were 
completely mobilized so that the gatl bladder, ami cvstic and tumor bearing part of ten 
ciioledochus were hanging by the two hepatic ducts Because of the position of the 
growth and the unusual anomaly of th e cystic duet no other procedure for restitution of the 
bihary flow was feasible except for a separate right and left hepaticoduo lcnostomy This 
was done by placing several interrupted 000 ebromic catgut sutures l<ctween the posterior walls 
of the two hepatic ducts and the second part of the duodenum The two anastomoses were 
separated by a distance of almost 1 cm Following this the posterior walla of the right and 
left hepatic ducts were cut across transversely and the adjacent parts of the duodenum 
were opened A second posterior Ujer of 000 clironuc intgut was then placed m each 
anastomosis and tins suture passed through all the coats of tlio duodenum and ducts The 
specimen was then removed by cutting through the anterior walls of the two hepatic ducts 
ffto two inner layers were completed anteriorly by the u 8 c of a Connell inversion suture after 
placing a No 20 French size piece of rubber tubing two inches m length in each anastomp 
sis so that about two thirds of the tube protruded into the duodenum These tubes were 
anchored in position by a separate sihgle fine chromic catgut suture A second layer of 000 
< bromic catgut interrupted sutures wag then placed between each duct and the duodenum The 
anastomosis was supported by placing a few fine sutures 1 -tween the duodenal wall and the 
cap sale of the adjacent liver 

Because of the two anastomoses it was considered advisible to do a Stamm Kader type 
of jejunostomy about sixteen inches distal to the ligament of Treit* using a >o 10 French 
whistle lip catheter This wos brought out through a Separate left lateral stab wound Two 
nibh*r dam drains were placed dow B to the anastomoses a nd the abdomen was closed in 
brer* with No i chromic catgut and several reinforcing heavy silk sutures which were y>asv«J 
through nil the layers of tho abdominal wall The patient wa a given n tran’fus'on of 0pO c C 
of ‘UrStid btool during the operation. 

/Woierufue tonne ^-Withm a few hours after operation, bile was Hotel in the 
stomach contents winch weic aspirated through the indwelling Levine tube During the first 
i' pnij four hoars fluids were administered by a continuous sluw drip intravenous infusion of 
glucose in esliuc solution Foflonmg Hus, nutriment, fluids, ritannns, an l other substance* 
»f>e gnen through the jnjunostonij tube The same Ialulum mixture was administered 
tl rough the jejunostomy that has been used on the Service for jejunoatomv alimentation jo 
patients Oa the fifth postoperative daj some biliary drainage was noted 
on the dressings, but the wound healed bv primary anion Oa the twenty first flay the tem 
perature rose to 102* F and this -oipeided with the cessation of the biliary leak Jt was 
f«t that Via Vice h ns flue to chof ingiria and U sabsiJed after eou*rj.l flays With the ad 
ministration of sulfadiazine A mild secondary anemia was treated mth iron preparations 
*i*d transfusion of citrated Mood The jejunostomy tube was removed on the fourteenth daV 
and all feedings were gnen Orally On the sixth day after operation the icteric index had 
dropped to 15 and 0 m> »M>Jt later a test of the ic ten- index showed it to be C The patient 

discharged from the Wpitnl Sept 11 , WM, wHeh was thirty two days after operation 

this time his weight Has JJ2'4 pounds a* oompSivd with a preoperafite weight of 113 
pounds Tl„s maintenance of we JK u t was thought to be fie result of early feeding by 
jejunostomy 1 
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Gross Pathology -The specimen consistel of a gall Madder with about 1.5 cm of coo 
mon bile duct Attached to the common duct were about 8 mm of right and left hepatic ducts 
which were markedly dilated Immediately below the bifurcation of the hepatic ducts there 
was a hard mass within the common bile duct which on section revealed a completely encircling 
grayish white, *oft tumor about 1 cm in length The lumen su almost obliterated The 
gall bladder was markedly distended with greenish bile, but did not contain calculi The 
evs tie duet entered the right hepatic duct 

Altcrotcop’c Diagnosis — Diagnosis was adenocarcinoma of the common bile duct *ad 
anomalous opening of the ey«tie duct into the right hepatic duct 

Follow-vp Course — On leaving the hospital the patient was asked to return to the 
follow up clinic three months later He aent a card stating that he was ill with ehiDs and 
fever. We wcr£ unable to examine him nt any subsequent time bec»u«e it was reported that Is 
died at borne nine months after operation Inquiry from the family physician resulted u> 
the information that in the last few months he suffered from recurrent chills, fever, jaundice, 
anil loss of weight No po*t mortem examination was obtained, but the clinical picture suggests 
recurrent cholangitis with perhaps a return of the original carcinoma 

Case 3 (>Iount Sinai Hospital Admission No 490017) —There was an adenocarcinoma 
of the loner end of the common bile duet Resection of the head of the pancreas duodenum 
and terminal common bile doct and eholecxstgastrostoim , gastrojejunostomy, and cowph 
meutary jcjuno«tomy were done in one stage 

History — L- 2 was a SGyear old, married woman who entered the hospital Dec 12 1®*?, 
and was discharged on Feb IS, 19 (3 She was opera! <sl upon Dec 17, 1912 Past hutorv 
disclosed that a vaginal plastic operation was done five years previously and that one 7*®’ 
before admission *he ■ 

160 mm of mercury 
regime without the 

months before hospitalization with a generalized pruritus which was followed snortly 
after by distinct icterus, light colored stools, and a dark unne During this period she Jo 
approximately thirty pounds in weight, and noted a sense of fullness in the right hypogast° n ® 

Physical Efomination — The patient was thin, somewhat emaciated, and slightly ict ^ 
Auscultation and percussion of the heart and lungs failed to disclose any abnormality 
abdomen was scaphoid and in the nght upper quadrant the liver could easily be felt exten Z 
about two fiDgerbreadths below the costal margin. In aldition, a globular mass inferpre 
as being a distended gall bl3dder was also noted No other abnormal findings were foun in 
the remainder of the physical examination 

Laboratory Data — UnnaJysis was normal except for a trace of bile The blood emint 
showed n hemoglobin of 90 jer cent (Sahli) with normal white blood cell and differen 
counts The blood Wasserrnann test was negative Chemical analyses of the blood in ml ' 
grams per cent rhowed the following urea nitrogen 13 0, sugar 100, cholesterol 4S0 *'* 
the ester fraction 200 total proteins 0 2 of which the albumin f rae tion was 4 3 The \ctcne 
index was 5, on the first examination, but then rose to 12 The serum phosphatase (alkaline) 
was 33 King Armstrong units and the cephalic flocculation test was negative Guaiae lest* 
of the atools were negative for blood 

Pnoperaticf Diagnosis — The enlarged gall bladder and history of jaundice which 
waxed and waned suggested the possibility of a neoplasm at the ampulla of Vater Common 
duct calculus coni' 1 not be excluded 

Operation —-Exploratory laparotomy was performed* un ler coatinjous spinal aaestfe* 1 * 

_ y] jgjo A one-stage operation was done consisting of a resection of the head o* 
the nancreas duodenum (first and second parts) and terminal common bile duct with restot* 

I of continuity by a cholecystgastrostomy and a posterior gastrojejunostomy The pan 
erratic ducts were ligated and a complimentary jejouostomy was done 

»By Dr RalPh Colp 
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Finding*— 1 tK« gall Mad** o.ftd common bile duct were markedly distended 'vitli 
greenish yellow bile The Incr was distinctly enlarged and icteric in appearance After 
partly mobilttins the te-otul portion of the duodenum, a tumor Dodule about 1 cm tn diameter 
was felt behind the duodenum in the general region of the papilla This miss was considered 
to be a neoplasm which, because of its mobility and the absence of wctnstascs, was suitable for 
resection 

Procedure —A right upper reetus muscle splitting incision was used After opening the 
peritoneum and evaluating the pathotogv, the gall bladder was emptied bj aspiration for a 
better local exposure The duodenum and head of the pancreas were mobilized bv cutting 
the peritoneal attachment on the outer border The common bile duct was isolated m the 
lesser omentum and a loop was thrown around it The duodenum was then cut across between 
damps at the junction of the second and thud portions and the distal <ud was closed with a 
double layer of sutures using 0 chromic for the mper lay er and a continuous fine linen 
suture for the outer Uver The stomach was then cut across just proximal to tha pylorus offer 
ligating the right gastric and gastroepiploic vessels with linen ligatures A retroeobc two 
lajered gastrojejunostomy was tlieu performed (*ide to-'ide) using a continuous 0 chromic 
catgut suture for the inner layer, going through nil coats of the stomach and jejunum, and 



then using a fine linen suture going through the reromu'cnlar coats for the outer layer The 
common bile duet was then doubly ligated with tine linen ligatures and cut a-ross after 
which the pancreas was di'ided between its head and neiX nleijtlfnng the dilate! pancreatic 
duct which was separately ligated with linen The pancreatic stump was sutured with «eieral 
interrupted fine linen stitches Ciliary alimentary flow was re established by urns* owning 
the gal! bladder with the ml pyloric end of the stomach by means of a two layered suture 
anastomosis About sixteen inches distal to the gastroenterostomy, a Stamm Ka/Ur type of 
jejuBostomy was done using a No 16 French whistle lip catheter which was then brought out 
of the abdomen through a separate left lateral stab inci»ion The stump of the pancreas was 
Stained with a piece of rubVe” da® a«d the abdomen w3S rioted m layers using Jfo 3 chromic 
catgut and, » addition, seieral heavy silk sutures were used to reinforce the wound by pass 
*7** aU * lte abdominal ira» Dunn? the operation, a transfusion 

1 300 * * w titrated blood was administered intravenously by slow dnp 
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Poatopcrai ire Court * — The patient did fairly well after operation At no tune wu 
then* any evilence of shock Tie higle t nse in temperature was op to lAW* F, which 
gradualls eub«i lei Intravenous fluids were alnuni’tereed by drip method for the £r>t twenty 
four hours following which the nutritional and fluid balance were maintained by the feeding 
of a pabulum mixture and other fluids through the yejunostomr tube On the tenth pod 
operative day a panoreatie fistula was in evidence snl was proved bv the demonstration «f 
diastase enzvmrs in some of the aspirated fluid The fistula discharged several hundred enhic 
centimeters dailv and graluallv diminished until a complete stoppage occurred shout on* 
month after operation At no time were there any signs of steatorrhea Just at the tun* 
that the pancreatic leakage cease 1, a mild biliary fistula appeared which closed spontaneon lv 
ntrer lourtcen davs The patient was disi hnrgcd from tl e ho pital Feb 19, 1943 which was 
sittv three dnvs after operation 

Cross Pathology — ‘specimen consisted of a rosertc 1 portion of duodenum together with 
a portion of common bile duet an! a portion of the heal of the pancreas The duodenora 
measured 8-5 cm m length an 1 3 cm in diameter The wall was thin and the serosa stnonth 
The papilla of A ater was Incited 1 5 cm from the distal line of resection. The walls of the 
japilta were eonsideralljr thickened and firm in consistency Just below the papilla, the 
duodenal muco«a was elevated, firm, nnl eroded for about 0 5 cm. The common bOe duct vaj 
dilate! to 1 1 cm in diameter anl was 0 cm in length The wall was thin Di«t*llv, the com 
tnon file duct was obstructed by a firm nodulp 1 bv 0 5 cm in width, which was located be- 
neath tl e muco*a of tl e papilla of A ater The portion of pancreas measured 3 cm. in win 1 
and 1 cm in length The pancreatic duct wa« dilated 

Jfierojcopic Dutgtioatt — Diagnosis was infiltrating adenocarcinoma originating in * 
common bile duct nt the papilla of A ater Pancreas allowed marked lipomatosis and *« no 
involved by carcinoma. , . 

Follow up Court * — June 16, 1913, the patient felt fairly well although si e had n 
gained anv weight This wan recorded as being 104 pounds There were no chill., fever 
jaundice Appetite was poor anl the stools were not bulky 

October 29 1941, she was readmitted to the hospital because i 
fever, and acholic stools Examination disclosed some tenderness in t 
The white bloo 1 c. lls were 21 700 per cubic millimeter with 90 per 
leucocytes Hemoglobin was fil per cent (Sahh) General appearance 
ill woman Treatment consisted of forced feeding and sulfadiazine 
subsidence of the fever She was discharged from the hospital with s 
cholangitis _ 

March 15 1914 the weight w is 93 pounds There was a mild degree of icterus ^ 
liver was notablv enlarge 1 and smooth Bowels move-1 once dailv were not bulky an 


of loss of weight chills, 
he rig! t upper abdomen, 
cent polymorphonuclear 
was that of a chromeallr 
therapv which caused » 
a diagnosis of ascent of 


June 5, 1914 the patient com] lame l of weakness and swelling of the abdomen 
was recorded as 100 pound, anl the increase over tie previous reading was ondoubt y 
to the accumulation of fluid tn the abdomen and ti'«ues Paracentesis abdominis *** 
formed, removing 2,500 cc of aml-er colored ascitic fluid Examination of this flui 
to show tumor cells It was const lerel that «he was prol ably suffering from a recurrent 


the carcinoma with involvement of the portal fis«urc and portal obstruction 

June 29 J9I1 the patient was realmitted to the hospital in a distinctly cachectic eta * 
The abdomen was enlarged an 1 filled with fluid The sclerae were idem After parareu *•»■« 
of the abdomen was done tie liver was found to be considerably enlarged and nodular 
was obvious that there were multiple meta.ta«es to the li er with portal vein 
tion She graduallv went down! ill anl died Julv 9 1944 which was nineteen months 
operation. Postmortem examination was not permitted 

Case 4 (Mount Hw Hospital Admi-svoa No 5’.24o, -There was adenocarcinoma ’! 
. . t the pancreas with stenosis of the common bile duct Excision of the P7*«" e /”« 

the he second, and j art of the thirl portion of the duodenum lower end of th 

jsrsiJiTSw •»' 
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tcrminolateral ga s t ro jej uno s t omy and cholccystojejunostomj was carried out, and exclusion of 
tiie external pancreatic secretion by ligation of tHe pancreatic ducts 

History — J S, a 59 j ear old warned woman, was admitted to the hospital March SI, 
1915 Past hvstorj was irrelevant She had enjoved good health until eix weeks prior to 
admission, alien she noted for the first time some epigastric fullness and distress after eating 
some cheese This was followed by nausea and lomiting which la«tel for nhout twenty four 
hours Shortly thereafter she noted the onset of anorexia, light colored stools, and a dark 
urme Noticeable jaundice then became ewdent winch steadily increased in intensity and was 
accompanied by a gene r lined pruritus Punng this period she lost twelve pounds in weight 
Physical 1 xa initiation . — The patient was well developed and nourished and moderately 
jaundiced The lungs were normal to auseultation and percussion The heart was somewhat 
enlarged to the left and the heart sounds were poor in quality The blood pressure was 112 
sjstohe and 70 diastolic, measured m millimeters of mercury The abdomen was obese and 
palpation disclosed the liver to be enlirged to a point of four fingerbreodths below the right 
costal margin In addition a definite smooth rounded mass was felt beneath the liver which 
moved with respiration Tins was considered to he a distendel gall bladder Rectal and 
vaginal examinations disclosed no abnormatiti 
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rmann test was negative A routine roentgenogram of the abdomen was negat.ve except 
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for the presence of a rounded shadow in the right tipper quadrant which was presumed to te *a 
enlarged gall Madder The electrocardiogram showed evidence of an atypical nght trnlle 
branch block and myocardial damage 

Freoperati\ e Diagnosis — The insidious onset of gradually deepening icterus with is 
enlarged gall bladder suggested a diagnosis of neoplasm involving the lower end of the tom 
mon bile dact or head of the pancreas 

Operation — Operation was performed cnler ethylene and ether anesthesia on Ihr-i 
2C, 1945 Re«ection of the jylonc enl of the stomach, the first, *econd and part of the third 
portions of the duodenum anl the head of the pancreas for a neoplasm of the heal of tb* 
panrreas which obstructed the common bde duct was done Continuity was restored b» as 
nntecolic tcrminolatcral gastrojejunostomy (Polya tvpe) and a cholecystojejunostomy The 
pancreatic ducts were ligate] 

Finding* —Tho gall bladlcr was markedly di tended with vellow bile The b«»r *« 
enlarged and icteric There were no metastatic nodules on palpation of its surface. The com 
mon bile duct was dilated to approximately 2.5 cm. m diameter Situated in the upper 
border of the head of the pancreas was a hard mass about 3 cm in diameter The tumor wai 
freely movable, but constricted the pancreatic part Of the common bile duct, and on its deep 
surface was somewhat adherent to the termination of the *uperiof me«entene vein. The 
duodenum itself was not invaded and there was no evidence of regional lymph enlargement 

Procedure —A right upper rectus muscle-splitting inci«ion was used Vftcr opening the 
peritoneum and exploring the biliary tract area, the gall 1 ladder was emptied by aspiration for 
a lietter local exposure The patient took the anesthesia poorlv and the anesthetist con*t»nt!» 
callel attention to tho variable quality of the pul*e aln*ing that further operative procedure 5 
be planned so that the operation could be terminated within a short time if neces ary The 
common bile duct was freed from its bed in the le»«cr omentum and a temporary loop w* 5 
thrown around it The duodenum was mobilized from its bed together with part of ' 
adjacent pancreas by incising the peritoneum on its outer border The right gu-tne m 
gastroepiploic vessels were ligated and cut so as to free the p-rloric en 1 of the stomach. 5 
mobilization was completed except for the point of adherence of the tumor to the *®r tntfr 
mesenteric \ein The duodenum was then transected through its third portion tweco 
Fayr clamps and the distal end was closed u'ing two separate continuous inversion w ® 
of fine linen The pancreas was then incised at the junction of the head and neck, 
the dilated pancreatic ducts and clamping a few email bleedig areas on its cut sur ace ^ 
specimen was then turned upward to expose the superior me^entenc vein and the a ere 
portion of the tnmor was freed from the vein with the point of the scalpel- The 
was then cut across several centimeters from the pylorus and the specimen was removed J 
doubly ligating the dilated common bile duct with henvr linen ligatures and cutting the o 
distal to them The pancreatic ducts were then ligate 1 bv the nsc of two separate maltr 
sutures of linen which were pa««ed around the ducts anl tiel- The pancreatic stump 
then closed with several fine lmen stitche* Vn antccolic terminolatcral gastrojejnnoston^ 
(Polva type) was next performed u«ing a two layered suture tvpe of anastomosis wi 
chromic catgnt for the inner and fine linen for the outer laver Several inches dista o 
anastomoais and making a «toma approximately 3 cm in width a cholecvvtojejunostomv 
done again using a two-lajered suture anastomosis A rubber dam drain was inserted o«^ 
to the pancreatic stump and was brought out through a right lateral stab wound The 

j* ration 

, , vrooo-1* 

oredni*. 


J>ost operative Course — The postoperative course was reasonabt 
lerature nse was 1018' F, which subsided after seienil days 
ation, some biliary drainage was noted on the dressings It ■ 


operation, some biliary ° 

stopped completely after five weeks . 
were given mtravenonsly f« 


ere definitely bro? 
» after which nut 


v smooth The high*** 

On the third day * tcer 
waa never profn*« **“ 
the tenth day Fin di 
i and fluids were 
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per os A mild superficial separation of the ifound was noted on the twelfth postoperative 
day This was treated by packing, with resultant granulation and subsequent healing She 
n as discharged from the hospital May 1, 1913 which was forty t«o days after operation 
Grow Tathotogy —The specimen consisted of the terminal end of the stomach, common 
title duct duodenum, and a portion of pancreas The pyloric region measured 4 5 cm , and the 
duodenum 11 cm in length Attached were a segment of pancreas measuring 6 S cm and 
S cm of common bile duet The Litter was dilated to a circumference of 3 cm Tlie portions 
of stomach and duodenum were normal and the papilla of \ ater was likewise aotmaL Begin 
sang » ■point 1 5 cm iiow the proximo! end of the choledochus, the duct became markedly 
narrowed and puckered for a distance of 3 cm by a tumor mass in the pancreas which in 
filtrate 1 the nail of the common bile duct This tumor was about 3 cm in diameter and 
occupied tl c portion of the pancreas near the common duct The undersurface of the pancreas 
was roughenel A dilated panereatic duct about % cm m diameter was identified and could 
not be probed Distal to the tumor, the common bile duct appeared normal down to the 
ampulla of \atcr 

Microscopic Diagnosis — Diagnosis was scirrhus carcinoma of the head of the pancreas 
with invasion aod constriction of the common bile duct 

Follom up Data. — June 12, 1943, the patient appeared at the office She appeared some 
what pale and complained of a poor appetite and weakness Dowels moved once daily, were 
biown in color, and not bulky She was advise J to go to n convalescent home 

July 23, 1945, she had developed, about one week before marked weakness, chills, fever 
up to 105® F, anl some jaundice In addition there had been a bIow decrease in weight 
She was readmitted to Slount Sinai llospital where examination revealed a moderately icteric, 
pale chronically ill woman There was a marked edema of the lower extremities Fever 
ranged between 100 and 105® F Ti e hemoglobin was 51 per cent (Sahh) The total proteins 
of the blood were 4 1 mg per cent with the albumin fraction 1 9 and the globulin 2 2 mg 
per cent The cophabn flocculation test was 3 plus the icteric index 21, and the cholesterol 
of the blood "GO mg per cent, of which the ester fraction was 120 mg per cent During bar 
stay in the hospital in the succeeding weeks the fever and chills recurred, at no time could it be 
Stated that the administration of sulfadiazine or penicillin altered the clinical picture The 
abdomen revealed evidence of ascites and the edema of the lower extremities persisted This 
was partly attributed to the low plasma proteins There was no evidence of metastages vn 
the liver, but tlus obviously could not be excluded She was discharged from the hospital on 
llept I, 1945 with the condition unimproved 

She was not heard from since that time but the family physician reported that she 
died at home during the early part of Ivovember 1945 Undoubtedly, the terminal course of 
erents nas due to metasiases to the liver with repeated cholangitic attacks 

DISCUSSION 

In the past decade renewed efforts hate been dnected toward eradication 
of neoplasms involving the common bile duct and pancreas The difficulties 
involved in mastering this complicated problem are gradually being overcome 
hythc progressive development of surgical technique and a better understanding 
of the importance of biliary secretion and panereatic enzymes As a result o£ 
the many animal experiments and the various experiences with operations m 
the human being surgical procedures involving the pancreas and common We 
duet are now being done with less timidity with more success, and with a lower 
mortality rate than m former years due m part to the use of vitamin K, anti 
biotics the sulfonamide drugs and the maintenance of electrolytic balance 
ffisfortcot Back ground — \ccordmg to Mayo Robson, the first ease of car 
emoma of the ampulla of Vater was described by McNeil in 1835, and m 3840 
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Durand Fardel described the first ease of carcinoma of the common bile dnet 
kale in the nineteenth eentun, Ion Ifcnnf? and Hmkowsh demonstrated that 
removal of the pancreas m dogs led to the de'clopment of dial ties It was not 
until 1921 that Banting and Best were able to isolate the acne principle from 
the pancreas "Inch controlled the sugar metabolism m diabetics 

In the field of surgerv we find a report of the removal of a tumor from the 
bods of the pancreas In Trend* lenburg m 18S2 and mention of the supposed 
extirpation of the entire pancreas in man bj Billroth in 1884 Vccordin*’ to 
Sauae resection of the head oi the pancreas had been performed at least seven 
times bv 1898 The operation In Codmlla in the same 'ear is of interest lie 
resected the head of the pancreas duodenum pjloric end of the stomach an] 
at the same tune re-established eontinuit' In a Koux tvpe of gastroenterostomy 
and a Murpliv button choice' stenterostomv (Trimble and associates) Hthou 0, i 
his patient died twentj four clajs after operation due to cachexia and diabetes, 
the surgical procedure heralded In man% 'ears the operation of today Vso in 
189 c Halstead resected a ncopKsm m'ohing the papilla of Wer with rt 
anastomosis of the pancreatic and bile duct to the duodenum JIis patient sur 
'i'ed for se'Cn months Vpparcnth Llucwshi in 1902 was the first surgeon to 
perform a segmental resection of the common bile duct for carcinoma bat he 
failed to re establish biban intestinal continuity and his i attent died three da" 
later The following jear Kehr successful!} remo'ed a neoplasm of the 
choledochus and at the same time anastomosed the hepatic duct with the duo- 
denum IIis patient sunned for twent' seven months ‘Saute m 1908 as* 
result of studies on the eadaier advocated remora! of the head of the pancreas 
bj a two stage operation The first step called for a gastroenterostomy and lot 
the second sti"c he advised resect Ton of the second portion of the duodenum 
adjacent pancreas and ehoJedoehocnterostom' He predicted a lower nvadenre 
of cholangitis with choIcdochointcs>tinal anastomoses than in instances where the 
gall bladder was used He also advised a ainst pancreaticoenterostomv an 
ad'oeated drainage of the pancreatic stump In the rectnt article b' WTttppr 
Kauceh in 1912 earned out tie tint successful partial pancreaiicodundenec 
tom' in two stages implantin„ the stump of the resected pancreas into the dwta 
end of the resected duodenum His patient sunned for nine months and 
'eloped an acute cholangitis \utops\ recoiled no metastases or recurrences 
He also mentioned the report of Ilirsche] in 1914 who performed a resection 0 
part of the duodenum and pancreas a eholedochoduodpnostom' and an 1 
plantation of the iancreatie duct with sure uni of the patient for on* J* ar 
Inhewise the successful two stage opcntion of Ttnam m 1**22 w quoted I f 
implanted the stump of the pancreas into the duodenum after resection of a " 
snnjwiUarv growth and the patient was well three 'cars after operation Con 
sidcrable credit must lie gi'rn to Whipple for his reawakening an interest s!t 
duodenopanercatectom' With his associates in 192> a two sta^e operation 
was advocated for remoial of ampulla ri eirnn ma w/fh exclusion of the r an 
ereatic secretion The first successful radical piticreaticoduo lenectomj f° r 
carcinoma of the pancreas should le credited to Brume hw in 1927 Three 
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years later Whipple and, almost simultaneously, Trimble and associates reported 
the successful results of a onc-stagc operation and emphasized the advantage of 
such a procedure 

Numerous modifications hive been suggested for duodenopancreatectomy 
and especially in the treatment of the pincicitie stump and the re establishment 
of biliary intestinal continuity Whipple discarded the earlier suggestion of 
anastomosis of the gall bladder directly to the stomach or intestine for a ehole 
dochojejun ostomy of the Roux type Tins was to aioid biliary leakage from the 
heated common duct stump and to mintmizc the postoperatne incidence of 
cholangitis Brnnsehwig utilized a loop of jejunum for a cholecystojcjunostomy 
with a distal jejunojejunostomy Trimble implanted the proximal common 
bile duct into the jejunum through a stab wound in the bowel Pearsc m his 
one stage duodenopancreatectomy restored the biliary and digestnc tract con 
tinuity with only two anastomoses one between the end of the jejunum and the 
gall bladder and the othei between the cut end of the stomach and the more 
distal side of the jejunum Cole suggested a Roux ty pc of choledochojcjunostomj 
with the formation of sihelikc indentations in the jejunum distal to this 
anastomosis to present reflux of the intestinal contents into the biliary tree 

In the last two cases reported by Child he performed a duodcnopancroatec 
tomy and anastomosed the pancreatic stump with the open end of the jejunum 
more distally sutured the choledochus to the jejunum end to side and still 
lower down made an end to side gastrojejunostomy In 1946 Whipple ad 
y orated anastomosis of the pancreatic duet with the jejunum through a goiter 
tube 

Incidence — As emphasized by Cohen and Colp tumors of the lower end of 
the choledochus are intimately related to neoplasms arising from the papilla of 
Vater and the head of the pancreas Thes stated that carcinoma of the ampullary 
region may ansc either from the intestinal epithelium of the papilla, from the 
termination of V* irsung s duct or from the mucosa of the low er end of the 
bile duct Caicinomas originating from the choledochus m the papillary area 
are four tunes as frequent as those de\ eloping from the pinereatic duct It has 
been generally estimated that common bile duct cancer occurs in from 3 to 3 G 
per cent of all patients succumbing to malignancy kirschbaum and Kozoll m 
13 300 autopsies at the Cook County Hospital found 1 808 cases of malignant 
tumors of which G2 were due to carcinoma of the bde ducts (3 4 per cent) In 
another senes of 4 239 autopsies at the Glasgow Royal Infirmary, quoted 1/v 
VyetcrcYi and Tflalocl there were 18 instances of cancer of the bile ducts Ren 
shaw mentioned tin senes of 4 378 nccrospics by Kcllynock with only 2 cases of 
bile duct cancer and also stated that he was able to find 20 instances of primary 
duct carcinoma in the records of the llato Clinic between the years of 1907 and 
1921 

The distribution of the primary lesion within the bile duets is of some 
interest Rolliston and McNec in a series of 92 cases of extrahepatic biliary duct 
careworn i reported the follow mg 23 lesions arose in the hepatic ducts 6 m the 
cystic duct 28 at tie junction of the cystic hepatic, and common bile duets and 
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35 in the common bife duct projier hirsohbaiun ind Kozoll in their series of 6’ 
rases report 7 eases in the cvstie duet 13 in the hepatic dints 32 is the 
c}io}edo<hus <tmf 10 cases in the pipiffa of \ iter Marshall s series shows a 
lush me uk nee of ampullm lemons 

Piekrell and Itl&Ioek ( nitm< i ifecf 22 instances of reset tun of tfie common 
bill iluct for carcinoma This failed to mention the case of Moseheointz lj 
to 192 i Cohen and Colp «< rt able to collect r )h eases of nropHwis un-ohm? the 
papilla of Vatir where Mirgu il nnioiul was earned out This senes of casts 
was increased to 124 in the riport h\ Hunt m 1941 Between 193a an! \pril 
1942 ft hippie collected 64 ( ises of radii al p inert at iroduodc nee tom' of which 
23 cases alone were reported within the Mir pnecdin« 1942 fh December 
1944, the same author tjuofirl Orr is has frig collected 104 eases of radical reve 
tioits for carcinoma of the ampulla and anipullatw region 

These figures stne to mdiiati that surgeons haie lost their turn lit' in 
opt rat ins for neoplasms inwd\ing this hitlu itofore “untoucli*lilc’ arcJ 

Vnlholotjij — A classification of tin histologic tvpcs of earn noma is gi'fti 
h' kirsthhaum md Kn>o!l lit their serus of f2 rases 

( ommm btle duit The commonest ts pi of tumor was an infiltrating a hno- 
oarcinoma Less tommon wc re tin papilUrv ode noe ircinoma and the nudnllai'. 
carcinoma 

I'apffln of Inter Tin merits of tin moj |asm« were pa pillars adi.no 
carcinomns while the either two tsi»e% were the infiltrating a lenocarcinomas *nl 
fht srjuamoiisccll earpjuomis 

The usual cell in these tumors is c'lmdrml (Iknshau ) although spheroidal 
and mucous cell tspes cm occur Mucous piodiicuig tareinomis are nun fw 
cptent in the gall hhchW thin in the ducts Summons cell neoplasms are ok 
\ioush the result of metaphsii 

The papilhrt adcnoeirem mnsarc suppovd to result from malignant trans 
formations of a In nign poh j* Thtv oecui both in tl e gall Madder as well as w 
the bile duets mid mu I e pc n June ulated Tin ' produce oWructi >n I ' project 
mg into the duet lumen c i pipill i of \ atei in the same meehameal manner tha 
•\ stone or foreign bodi mas ol tui itc I sscntnll' tlej are as malignant ast * 
infiltrating odenocaremomas which cause hiliar' ol struction hj the formation o 
a local stricture Finalls the bilnrv flow mi' If blocked 1' the pressure o 


metastatJC hroph nodes 

The Ijtnphit'e ••pmcl of c lrcinomas ot the bile duct mat msohe (D 
sent mil Ivmph noclc at the ii rmmition of tl < csstic duct (2) I'lnj li nodes m tw 
porta Uepatis (3) ptriduet il (4) puipam icatu and ( r >) jcrnortic imihs 
Mctastases maj ilso de'dop in tin Im r an I m >tc distant ircis 

Gunousfs mctastases from thihrktthtl in dignunrs are supjosed to occur 
late Thus Renslia" quoted Ihwt and tilth' mlm "ho found an incidence 
of 20 per cent xn their scries of common dun neoplasms Piekrell and Blalock 
mentioned the rcpirt of Dtek who in 1 { uttoj snd cases of cancer of the chole* 
dochus fount! no extension of tumoi hc'cnd tl c wall ot the duet m 11 
and no seconders deposits in the h mph notion Thu a/so quoted the report of 
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Marshall who found metastasis tn only 12 out of 49 instances of extrahepatic 
luharj duct, carcinoma Cohen and Cfelp stated that m 4 of the eases of papillan 
cancer that were autopsicd at The Mount Sinm Hospital there were no cudences 
of metastascs The latter authors also quoted Pem and Shaw who noted 
metasteses in only 3 out of 15 instances of papilla eareinoma On the other 
hand Kirschbaum and Ko/ol) reported an incidence of 70 7 per cent metastatic 
lesions in their series of 62 autopsied rases of bile duct carcinoma 

In eontnst with gall hladdi r neoplasms ductal malign uie\ is less frccpienth 
assoenfed with endencrs ot cholecystitis or cholelithiasis This undoubted!' 
explains the high inudmci of distended Rail bladders in common bile duct neo 
plasms 

Other associated pathologic Itsioiis nm he piesent These arc largely the 
result of btlmrv obstruction and infietion W ithin the li\er one maj find biliary 
cirrhosis cholangitis and lncr abscesses BiU pi ntomtis has resulted from per 
filiation of the Rill duets and hladdi r or is due to a transudation from the mark 
edit distended and obstiuetod foilin' tree Vscites can occur os a result of 
peritoneal implants while occlusion ot the pancreatic ducts mas cause atrophy 
of the pancreas and tat neciosis 

Phynologic liter attoui —Tnniois imohirtg the common bile duct and ad 
jaeent head of the panel < as and duodenum are expected to produce major 
changes m function Thcs< mas Ik divided mt > hepatic pancreatic and 
alimentary groups 

Luo — Interferenci with hiliait How <auscs dilatation of the hiliarj tice 
and bile radicals of tlu U\yr Tlu resultant icterus ind the frequent concomitant 
infection leads to neirosis of liver lobules ami infiltration of the periportal areas 
with inflammatory cells The uttric index uses tin. ! an den Bcrgh test becomes 
prmptl} positive and the hodv t s-»Ues Itecome stained with biliary pigments 
The \ariQus luoi function Usts (Immsulfabm cephalvn flocculation etc ) show 
eudence of heplfie impairinciit Elimination of bile fiom the intestinal tract 
causes light colored stools and po it fat absorption from the bow el Distention 
of the Iwh ary tree may ouise not <mh a loss of apjietite bur pain which yatxed 
from mild epigastnc distress in 1 n iusea to j>eveve biliary coin* 

Pancreas — Ohstiuction of the * sternal pmcicitie secretions implies com 
plete ocohision of \\ irsung s duct and tht accessory duet of Santorini The 
avenge amount of pamreatu juice wlieh enters the intestine \anes from 500 
to Wee daily In out cast of external panel eatic fistula due to a pancreatic 
cyst over 1 770 c« were recovered in twenty four hours (Miller and V> iper) 
^inre this patient s stools and intestinal digestion were undisturbed it must lit 
assumed that some puicnofic jam must have entered the intestine The 
externa! secretion of the pancreas contains the protcolvtic eii 2 jme trjpsinogeii 
"hieh is activated ly the intestinal enferokmase the carbohv drate splitting 
enzyme amyl use and the fat splitting cnzvme lipase which is enhanced m action 
y '' ,0 presence < f htic Obstruction of the pancreatic ducts hy a neophsm 
should lend to loss of enzvmatic action and intestinal digestion This theoretical 
expectation tm not been borne out in the studies of patients who were subjected 
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to duodenopincreatectomy with exclusion of the pancreas Thus, in t*o of 
11 fnppfe s cases, about 85 to 90 per cent of the ingested fat was absorbed. He 
suggested the possibility of an additional fat splitting enzyme m the intestine 
It is also possible that some physiologic adjustment has occurred in these pat ents 
Jifcaose a certain amount of acinar atrophy w ithin the pancreas had already 
taken place prior to operation 

One may mention that even those patients who were subjected to total 
pancreatectomy do not necessirih exhibit alterations in food digestion al 
though these cv>es develop diabetes 

Considerable discussion has arisen regarding the relationship of loss o[ 
external pancreatic secretion and the development of fatty infiltration of the 
liter and a lowered blood lipid content Animal experimentation with libation 
of the pancreatic ducts and complete depancreatization in dogs maintained on 
an adequate diet and insulin hate shown the following (1) The fat content 
of the liter increases 20 or more per cent This is not evenly distributed through 
out the liver and does not occur until twelve to twenty four weeks after opera 
tion (2) The blood lipid level drops and the estemed cholesterol fraction may 
disappear (Montgomery , Entcnman Cliaikoff, Kaplan Allan Bowie MacLeod, 
and others) These effects arc not related to the amount of fat intake (Bloor) 
The ingestion of fresh pancreatic juice raw pancreas lecithin choline an 
J i P oca ic. as suggested by Drngstrdt prevents the lowered blood lipids ana laity 
liver Also the administration of these factors will reverse the fatty changes 
in the liver It lias also been shown that if depanereatizrd dogs live long enou, 
there is a spontaneous regression of the fattv liver Vlthough Dra° , ste t sug 
gested lipocaic as in internal secretion or hormone of tl e pancreas various 
experimenters Ime brought evidence in apparent contradiction 

from a practical standpoint it can he stated that some patients W ® 0I ” 
the external pancreatic scervtions are excluded will tolerate and digest oo an 
fats well while others derive Iwnefit from lipocaie and adjuvant pancreatic ev 
tracts The experimental work in dogs has not been completely borne out in a 
regarding the effects of total pmcreateetomy and exclusion of the externa I* 
creatm secretions fatty infiltration of the liver was found at autopsy in u 
of 52 cases of carcinoma of the pancreas and ampulla by Schnedorf a “ ” 
The blood lipids in man have not been altered in some of the cases o! to a F 
createctomy and occlusion of the external pancreatic secretions Ter aps 
diet contained adequate amounts of lipocatc or lecithin 

Alimentary — Duodenal olstrnction cm occur in neoplasms involving t * 
head of the pancreas In such instances the clinical picture is similar to a 
of mloric obstruction with the evidences of vomiting loss ol appetite and w«v? 
loss of chlorides and its secondary effects Radiographv of the stomach an 
duodenum may reveal distention of the duodenum and stomach while on occ3 
sions the duodenal curve is distinctly widened 

Clinical reotures— Many of the clinical features have already been men 
, c l as sical clinical picture of carcinoma of the cl otedochus or papm* 
* j0D ® a ent head of the pancreas is generally characterized bv a progressive!'" 
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deepening and painless jaundice which is associated with an enlarged and 
palpable gall bladder &y mptoms usually appear eirlv due to the strategic loea 
turn of the neoplasm The history is frequently of short duration Pain may 
vary from a dull epigastric distress to se\erc biliary colic The icterus is pro- 
gressue and the stools become acholic In the group of 222 cases studied, bv 
Lieber Stew art, and Lund jaundice was present m all but four of the patients 
Meltna is uncommon and mav result from ulceration of a carcinoma of the 
ampulla Icterus which subsides and is accompanied by blood m the stools sug 
gests the presence of a papilla malignancy Loss of weight is common and is 
probably attributable to the loss of appetite and gastrointestinal disturbance 
Nausea and \omvtmg arc frequent The onset of fever may signify cholangitis 
Anemia occurs m about 30 per cent of the eases (Kirschbaum and Kozoll) An 
enlarged gall bladder in carcinoma of the bde duct and adjacent area is more 
often found at autopsy and operation than by abdominal palpation Coucvaisior 
stated that a distended gall bladder occurs in 84 per cent of duct cancer, while 
in the studies of Kirschbaum and ICozoI! it is nearer to 60 per cent Biliary pen 
tonitis has already been mentioned Ascites occurs with peritoneal metastases 
Roentgen examinations may show a widening of the duodenal curie or a 
duodenal obstruction in patients with pancreatic carcinoma In rare instances 
neoplasms of the common bde duet papilla and pancreas may be sdpnt and are 
incidental findings at autopsy 

Prognosis — The outlook for patients with malignancy of the common bile 
duct papilla of Vater and head of the pancreas is very grave As a result of 
the deep jaundice cholenua cholangitis cachcvia metastases and other com 
plications patients unoperated upon die rapidly after the onset of symptoms 
Ninety seven of one hundred patients not subjected to surgery lived two weeks 
to twenty eight months and of these 80 per cent died before twelve months " 
(Lieber and associates for carcinoma of peripapillary area ) Death occurs m 
from two to ten months after the onset of progressive jaundice in patients vnth 
carcinoma of the pancieas (Schnedoif and Orr) 

Palliative operations aim at relieving the jaundice and pruritus but carry a 
high operative mortality and stave off death foi a short time 

Despite the morbidity and operative mortality radical extirpation of the 
malignant tumor offers the only hope for cure In the series of 324 cases of 
ampullar; tumors reported by Hunt nt 1941 93 patients w ere treated by trans 
duodenal excision 5 patients were treated by rctroduodenal removal 13 patients 
were treated by resection of the duodenum with end to-end anastomosis of the 
intestine and implantation of the duets and 15 patients were treated by some 
form of resection of the duodenum and pancreas In this group of patients about 
H per amt of those surviving operation lived from three to twenty two years 
after operation Piehrell and Blalock s report of segmental resection of 
choledochal carcinoma disclosed that of 14 patients who survived operation and 
were followed postoperntively at least 4 lived for more than eighteen months 
Garlock’s patient lived for five vcais after operation but finally succumbed to 
metastases As yet it is difficult to evaluate the late results and prognosis in 
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patients who were subjected to duodeno pancreatectomy for carcinoma of the 
papilla or head of the pancreas However, sex era] patients have lived for more 
than two > ears 

The immediate operative mortality maj be best summarized as shown in 
Table I 

Tapu I 

TB CTNT 

Pickrell an I Illalork for suprapapdlary tnmorj — 

Hunt for nnipuflary le«ions 

l^OS to IS’S (5S ca»es, »cne» of Cohrn uni Colp) 41.3 

102o to 1941 <6r> ra «es,» 21- 

Whipple for iluoilenopancrratrctoni», 41 ra«e« ft wo stage operation) S' 1 -!! 

Whipple for 4uoi>enopaD iTfatf<-tonir, 23 rases (one-et age operation) SI* 

The prognosis after operation ls largch dependent upon recurrence of the 
carcinoma with metastases and the occurrence of cholangitis The latter comph 
cation is of serious moment and has not as jet been overcome All patients whs 
are subjected to resection of a choledochal or penampullarj carcinoma require 
some form of hiliarj intestinal restitution End to-end suture of the common 
bile duet frequcntlv leads to stricture formation, biliarv stagnation, and infer 
tion The use of splinting tubes for the anastomosis, whether made of nihher 
or vitallium, mav result in late incrustation of the tube and bile blockade (Bett 
man and Tanncnbaum, Colp) The incidence of cholangitis is greater in eases 
where the common or hepatic duets are rcimplanted into the pastrointestina 
tract This obviously removes the normal sphincter mechanism at the papi a 
of Vater Such reimplantations arc an absolute necesmtr m duodenopancreatfc 
tomv Bracken and David mentioned the following statements relative to 
anastomosis of the bile ducts to the gastrointestinal tract 

Gage In 40 dogs subjected to cholcdoehoduodenostomv the liver 
showed histologicallv small abscesses and necrosis 

Sandblom Bergh andlvv The site of anastomosis does not affect 

the problem of ascending liver infection 

Bernhard After anastomosis of the gall bladder to the gastro- 
intestinal tract barium regurgitates into the liver 

AVilde Gans Observed numerous esses of barium in the liver after 
choledoc h od u od enosto m v 

Lahev The majontv of cases with rubber tubes in the new 
anastomosis develop chills fever and jaundice 

Judd In 47 eases of hepaticoduodenostom) contracture of tne 
anastomosis developed m 7 cases 

Ladd and Gross Nine patients were vs ell for from five to sixteen 
\ears after operations for stricture and atresia of the biliarj tract 

Eliot In 1946 collected 66 cases of hepatieoduodcnostomr and 
found ll patients well after ten to tvvontv jears Cholangitis was 

common , , , 

Walters In 1930 reported a senes of PO cases operated upon tor 
hentm stricture of the biliarv ducts with good results m 68 per cent 
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It las been stated that n large stoma in the new anastomosis leads to re 
gurgitation into the htlmn tree while a smill stoma has a tendency to stenose 
In an effort to minimize the incidence of cholangitis various suggestions have 
been made for bilurj ihtestinal anastomosis after duodenopancrcatectomj 
Mhipph adused agamst the use of the gall bladder for the anastomosis and eon 
sdered the stomach an madusible site because of the strong muscular wall 
Trimble implanted the stump of the choledoclms oblique!} into the jejunum 
through a stab incision m the bond The method of Cole and his co workers 
of mating a \aU elike anangetnefit in the blind loop of the \ to which the eom 
mon duet is anastomosed has alreadj been mentioned Bracken and David 
advocated the use of a cutting suture to unite the bile duet and bond It 
appears logical that a Rous type of bile duct to intestinal anastomosis maj 
minimize the incidence of cholangitis and it would be wise to perform the gastro 
intestinal Anastomosis distal to the biharj intestinal anastomosis 

The problem of postoperative cholangitis is one that is jet to l>e solved 
Treatment —It is not the scope of this presentation to describe the infinite 
details which are involved m operations for the removal of malignant tumois 
iniolnng the choledochus periampullary region or head of the pancreas The 
technique has already been well described OMtipple Hunt Bmnschwig and 
others) The present consensus favors a one stage operation It should he 
planneJ m such a manner that the procedure can be terminated within a short 
time for a staged operation if the condition of the patient warrants earij 
termination q£ the operation Careful prcoperative preparation with fluids 
plasma whole blood and vitamin h are necessarj The anesthesia must be 
ihosen carcfullj for the procedure is time consuming Continuous spinal ones 
thesia is of gieat help An adequate supplj of whole blood during the operation 
is advisable to combat shock and blood loss V complementary Jejunostomy for 
feeding is suggested for use in some cases as an aid in the earlj convalescent 
Period Biliary and pancreatic leaks are frequent and troublesome o that 
adequate drainage is necessity The piophvlaetie use of penicillin may be of 
'alue ,n tie prevention of infection 

CO'vClXMO'.S 

1 Two eases of segmental i ejection of the common bile duct for cancer were 
presented In one ease a rare nnomalj of the bibarv ducts necessitated a s»epa 
fate am tomosis of each hepatic duct with the duodenum Both patients sqr 
vived operation 

i Two cases were presented of one stage duodenopancrcatectomj In one 
patient the neoplasm involved the lower end of the common bile duct while in 
the other the tumor was situated in the head of the pancreas 

3 t discussion of the historical features incidence and pathology of 
choledochal neoplasms was presented 

4 The problem of cholangitis which follows operations for stricture of the 
common bile duct or biliarj intestinal anastomosis is > ct to be mastered 
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patients who were subjected to duodenopancreatectom\ for carcinoma of the 
papilla or head of the pancreas However, several patients have lived for more 
than two j ears 

The immediate operative mortality maj be best summarized as shown in 
Table I 

T»BtE I 


Piekrell an 1 Iilalork for nuprapapiUary tumors 
Hunt for nnipullarv lesions 

ISOS to i<l’o (53 ea«es series of Cohen Bn J Colp) 

1925 to 1911 (66 rases) 

THupple for duoJenopanrreateetomy, 41 rav< (two-stage operation) 

Whipple for iluoilenopancreateelomy, 23 rases (one sta ge operation) 

The prognosis after operation is largelv dependent upon recurrence of the 
card norm with metastascs and the occurrence of cholangitis The latter rnwph 
cation is o£ serious moment and has not as jet been overcome AH patients who 
are subjected to resection of a choledochal or periampullary carcinoma require 
some form of lnliarj intestinal restitution Hnd to-end suture of the common 
bile duet frcqlicntlv leads to stricture formation, biharj stagnation, and in te 
lion The use of splinting tubes for the anastomosis, whether made of niMcr 
or v itallium, mi) result in late incrustation of the tube and bile blockade { e 
man and Tanttenhanm, Colp) The incidence of cholangitis is greater in cases 
where the common or hepatic duets are reimplanted into the gastrointes ina 
tract This obviously removes the normal sphincter mechanism at the rapi 
of Vater Such reimplantations arc an absolute necessitv in duodenopancrea 
tomv Bracken and David mentioned the following statements relative 
anastomosis of the bile ducts to the gastrointestinal tract 

Gage In 40 dogs subjected to choledochodnodenostomv the lucr 
showed histologicalh small abscesses and necrosis 

Sandblom Bergh and Ivj The site of anastomosis docs not alteei 

the problem of ascendin'! In er infection 

Bernhard After anastomosis of the gall bladder to t e gas ro 
intestinal tract banum regurgitates into the liver 

Wilde Gans Obscrv ed numerous cases of barium in the liver a er 
choledoc h od nod enostom v 

Lahev The majorifv of cases with rubber tubes in the new 
anastomosis develop chills fever and jaundice 

Judd In 47 cases of hepaticoditodonostomy contracture of t c 
anastomosis developed m 7 cases 

Ladd and Gross Nine patients were well for from five to sistc i 
sears after operations for stricture and atresia of the bdnn tract 
* Eliot In 1936 collected 56 cases of hepaticoduodenostomj and 
found II patients well after ten to twentv vears Cholangitis was 

common^^ ^ jgqg reported a senes of SO cases operated upon for 
benign stricture of the bdiarv duets with good results in C>8 per cent 
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The Miller Abbott tube is especial!} useful m that group of calf's in which 
circulatory changes (strangulation) in the bowel require immediate surgical in 
tertention In this category postoperative intubation is a valuable adjunct in 
preventing further distention and in contributing to the restoration of normal 
intestinal tone and function 

Postoperative intubation is also of value in relieving tension on suture hues 
following elective intestinal resections and anastomoses 

Lest this classification be considered as indicating the desirabihtj of in 
tcstmal suction in all eases of obstruction the contraindications should also 
be emphasized When there is a reasonable possibility of vascular strangulation 
of the houet intubation should not be attempted eveept as a preparation foi 
immediate operation The danger is that although decompression offers no 
beneficial relief m vascular obstruction it may in fact mask the svmptoms to 
such an extent as to minimize the urgenev of operation which is the essential 
therapy foi intestinal strangulation The decision for immediate surgery de 
pends upon all the available clinical facts at hand and if strangulation cannot 
be ruled out surgery is indicated Willson and others have shown that intestinal 
suction should not be resorted to in eases of obstruction of the large bowel which 
show great distention of the colon and little or no evidence of small bowel m 
volvement In these cases of so called closed loop obstruction of the colon the 
ileocecal valve is still competent and docs not permit the pressure within the 
large bowel to be relieved by regurgitation into the ileum Accordingly in 
testmal intubation is not the treatment of choice because the relief of pressure 
in the large bowel mav be unwisely delayed 

Complications — Although its advantages are unquestioned intestinal in 
tubstion if used unwisely may lead to serious and even fata) complications In 
the employment of an indwelling tube for the relief of intestinal distention 
it is of great importance that the surgeon remember that, this therapeutic method 
hht many others produces a combination oi desirable and undesirable results 
and in any particular case the indications for its use must be such that the 
advantages far outweigh the disadvantages It is therefore worth while to 
point out some of the undesirable effects and complications which may occur dur 
mg continuous suction drainage of the intestinal tract with the 'Miller Abbott 
tube 

Murphj 5 Brooks * Romano ' U angetistcen * and Taylor" have discussed m 
considerable detail the pbvsialoetc changes and. the fluid, clectrohte and mineral 
unbalances which occur ss a result of the continuous withdrawal of intestinal 
contents by means of suction drainage Thev hate «dso indicated the importance 
of and the methods of adequate replacement therapy so that these factors will 
not be reviewed here 

wen 

gastr 

The problem of how long intubation mav be used with impunity arises 
\Hhougb m the average ease auction intubation usually accomplishes its pur 
pose m oni to three da vs oecasionallv distention mav persist to such a degree 



PERFORATION OF THE SMALL INTESTINE BY THE 
MILLER ABBOTT TUBE 

Lotts Bpjkjfr HD, and Sxmcfl Aciis, AID, Broom vs, N A 

(From tie Department of Surgery The Jewish Hospital of Broollyni 

A CCIDENTS and complications hate been reported with the use of the 
Afiller-Abbott tube Howeier, in renewing the literature, we have failed 
to note a single ease of perforation of the small bowel during intestinal intuba 
tion It is the purpose of this communication to point out some of the danseu 
imolied in the procedure of intestinal decompression bj intubation and to 
present a case report of small bowel perforation b\ the Sillier \bbott tube 
Before considering the dingers associated with intestinal intubation in 
IkjwcI obstruction, it is logical to renew the indications and contraindications of 
this procedure 

Twclic scare haxe elapsed since Aliller and Abbott 1 first adxocated the use 
of the double lumen balloon tipped tube for the control of distention in »* 
obstructed intestine, eight years of clinical experience following its first r« 
ported application !i\ Abbott and Johnston* in 1938 hflxe demonstrated de ni f 
indications for, as well as contraindications to, its use 

AVangenstccn* and Dearing* hare classified the intestinal obstructions into 
three major clinical groups and haxe indicated the role of intubation w tac 


category 

Obstructions Suitable to Treatment bij Intubation Alone— The first gro'iP 
includes cases of paralytic or admamic ileus where there is considerable * 
tion of the intestine without mechanical factors This may be produce M 
by trauma, espceialK to the spine, by ureteral colic, etc , or the ileus max 
from an intraperitoneal inflammatory process, for example, primary 
togenous peritonitis In such eases intubation often lessens distention so 
surgical inters entiun for the relief of distention per sc is unnecessary ^ 

Obstructions lHiere Intubation Is a Prcoperatne AJjunct The secoTe 
group includes the various tspes of mechanical obstructions m their 
slages The obstruction max be the result of estralummary mtraroura 
intralunnnirj causes As a rule decompression of the distended intes in ^ 
under these circumstances is i preliminan procedure designed to facilitate 
sequent surgieal intervention 

Obstruction 11 here Intubation Is l tihzed Postoperat it fly — Most ca ‘ w " 1 
immediate postoperatue abdominal distention are reheied bj suction 
Single lumen (Lex me) tulie Howeier there are occasional cases m wtuen 
i lanfiAn nersi>ts because it results, from the presence of earli postoperati 
» ”T«S^ It » w. M raanj .ha, ,he »bsorp.,«h of 

adhesions u enhanced by the use of the Miller Abbott tube 
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necrosis Death was attributed to peritonitis following perforation of the 
anterior stomach wall, plus massive atelectasis o£ the lungs 

Although a renew of the literature failed to reveal any reports of a 
similar accident, it has been stated bj Wangensteen* that upon inquiry of 
various pathologists in Minneapolis and St Paul he learned that an occasional 
small erosion of the gastric mucosa had been observed following the use of various 
gastrointestinal tubes 

Mahon also cited Glassman 1 * and Wolf , 14 who have reported series of cases of 
rupture of the stomach “In some of these the accident occurred during lavage 
for an obstructive pj lone lesion m others during intubation for removal of 
fluid and gas from an overfilled stomach ’ The outcome in most of these was 
usual h fatal 

Finally, Lemmon and Paschal 17 descubed a case in which the patient also 
died from rupture of the stomach The fatality in that case was attributed to a 
delay in operating while awaiting improvement by intubation and parenteral 
fluid administration 

The following case report is presented to illustrate another type of com 
plication resulting from the use of the Miller Abbott tube, which, to our knowl 
edge has not been previously reported 

CASE REPORT 

I* C a 40 year old married woman was first admitted, to the Jewi«h Hospital of 
Brooklyn on March 25, 1044, complaining of a mass in the right abdomen associated with 
intermittent pain for five months The mass was palpable by the patient in the nght hypo 
chondnam and the pain, which gradually increased in seventy was always referred to the 
right upper quadrant There was no history of weight loss, melena, or change in bowel 
habits A workup, which included intravenous urography, a gastrointestinal series, and a 
barium enema, revealed the presence of a carcinoma of the colon in the region of the 
hepat c flexure The patient also exhibited evidence of a moderate secondary anemia Five 
days of preoperative preparation were given Dunng this period, the hemoglobin was im 
proved with two blood transfusions ft positive nitrogen balance wa9 obtained by the ad 
ministration of daily parenteral amino acid preparations, and the liver was fortified with 
intravenous glucose and vitimins In. addition, & reduction in the bacterial (colifom) flora 
Of the intestinal tract was accomplished by giving the patient sulfasuxuline (succinyl 
sulfathiazole) orally 

The patient underwent a laparotomy on April 18, 1944 As suspected, aa annular tumor 
of the hepatic flexure was encountered A right hemicolectomy w as performed with immediate 
aseptic anastomose over Furniss clamps (end to side ileotransverse colostomy) The micro 
ncopic pathologic diagnosis was adenocarcinoma The postoperative course was uneventful, 
and tho patient »u discharged on May 8, 1944, the twentieth postoperative day She 
Warned f 0 work in July 1944, and remained free from symptoms In October, 1945 a 
v! eeVup barium enema revealed no unusual findings The anastomosis was patent and func 
tinned properly 

On April 1 J94C, two years after the colectomy, the patient experienced a gulden 
o»Kt of «harp epigastric pain which radiated along both costal margins It was severe 
enuugh to require frequent injections of morphine during the next four days Associated 
with the pain there was nausea vomiting and graduilly increasing abdominal distention 
Tic patient did not have a bowel movement following the onset of the pain, but she was 
able to pass smalt quantities of flatus per rectum 

She was readmitted to the Jewr'h Hospital of Brooklnx on April 5, 1940 on the 
fourth day of tl e illness The patient appeared markedly dehydrated The abdomen' was dis 
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and for so long as to require continuous drainage ov er a period of macv da vs 
or even weeks Herein lies another danger of the procedure It most be re 
membered that the tube may incite a reaction anywhere along its course ia the 
gastrointestinal tract Several illustrations of involvement of the nasopharynx 
larynx, esophagus, and stomach have been reported m the literature Vinson" 
cited three eases of esophageal stricture resulting from prolonged intubation 
following abdominal operations All three patients recovered although the 
ensuing strictures necessitated repeated dilatation? in each case I'dauer and 
irolt” have discussed the possibility of permanent injury to the larynx Thcv 
reported ten eases of laryngeal edema produced by indwelling tubes in e’grt 
of which tracheotomy was necessary In their group of cases the tube was re- 
tained in place for periods varying from six to twontv days They obsen 
that the symptoms were gradual in onset usually occurring after the tube a 
been permanently removed and increasing until tracheotomy became iropera 
tivc Two cases came to autopsy one showed deep ulceration of the UK** 
end of the esophagus, the other exhibited shallow linear ulcers in the upper 
esophagus associated with marl ed laryngeal inflammation These an om 
stressed the fact that laryngeal edema, although sc' ere may escape no ICC 
an extremely ill patient In one of their cases the patient white uneonscio 
was fed through a Uvine tube for five days The obstruction resulting Iromm 
laryngeal edema did not become apparent until consciousness returned \ 
and associates 1 * reported a case of laryngeal edema in a patient wo 
mg Sillier Abbott intubation Although the edema was relieved bv toteuwm 
the patient died three days later At autopsy the larynx was 
mucosa of the trachea was intensely congested and cov ered by a fihmopun 
exudate Death whs attributed to toxemia inasmuch as the patient 
suffering from several organic diseases 

Two cases of injury to the arytenoid cartilages’ following P rolon ^ *" ” M 
tion were reported by Wangensteen in 1939 In one of ^ « 
required a tracheotomy and was left with some permanent toiUW* * f 
m one of the vocal cords In the other case the edema subsided at e 
of an abscess ^ 

Morrison ** m his textbook of otorhinolaryngology also re e e cn 

of laryngeal injury from tbe wcanng of a duodenal tube He s a 

cmdXndrU m7y occur when a rubber feeding tube boa been retained » * 
esophagus for long periods ” tied 

Mahon ** m a paper which reviews some of tbe pertinent htcratu e <5* 
araMuCmnltiple perforations of the SWn.aeh with peritonitis 
tOainmgt This patient required Let me tube suction annua,e lor J* 

. n pcstopcratively following a partial small bowel resection f 

* «i obstruction Two day s after remora! of the tube the patient fiev P® 
111165 ^IvsPD^ nfcMWrtttWg an emergency tract eotomy This afforded transi ^ 
“r.t'hut 'tW pa-Wtit died ten hours later Autopsp ret rated four aeu 
relief on ft _» €rt or waff of the stomach just above tbe greater curvato 
necrosis on >» J tIirOTS h M of these presumaUr bp pre*nl« 

Perforations naa wv*- 
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tended an i Umpmitic A scout film of die abdomen reieale! diffuse distention of both 
large and smalt bowel loops {fig 1) There was no clinical evidence of circulator! ent 
larrassment of anj bone! segment* The {atieut s nitrogen fluid and electrohte lalance 
was restored with continuous parenteral i In inujtration of glucose, saline, and protein solu 
tioos A Miller Abbott tube was introduce! on \pril f, JO-16 an 1 nttael ed to a Wangensteen 
continuous suction apparatus Tie tu! e I MS 1 tie pilorus and entered the duodenum 
without nnc unu in) deht It tlen progre^sel down through the jejunum to the ileum Con 
siJerable amounts of snnll intestine! flui ! contents were remoied bi the suction drainage an! 
as the tube j rog re-St 1 ite ablomiml li tention liminid cd (see Figs 2 and 3) On \pril 11 
11-lh a scout film (Fig "’i revealel fie tip < f tl e tube in the right upjer quadrant It no 
time did the tube progress ietoni tins point Repe3teJ atfenpfs to facilitate further 
passage were made b\ wdli (rawing lie tul e foi u h tine of eighteen inches and permit 
ling it to progress again 4tt«r ei li j irtnl "ilhlriu il tie ablominal distention and pain 
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tended flu] tjmpanitic A “cout film of tie abdomen melted diffuse distention of both 
large and small bowel loops (Fig 1) There was no clinical evidence at circulatory cm 
harrassment of any bowel segments The patient s nitrogen fluid and electrolyte balanee 
was restored with continuous p irentrral administration of glucose, saline, and protein solu 
tions A Stiller Abbott tube was introduced on \pnl (», l 'll 6 and attached to a Wangensteen 
continuous suction apparatus The tube jissvd the pylorus and entered the duodenum 
without nnv unusual delav It then progressed down through the jejunum to the ileum Con 
siderable amounts of small intestinal fluid < onteot' were removed In the suction drainage, and 
as the tube progressed the al lozninal distention diminished (see I igs 2 and 1) On April 11, 
10-10 a scout film (Fig 1i revealed the tip of the tube in the right upper quadrant At no 
time did the tube progress lievond tins point Repeated attempts to facilitate further 
passage were made bv withdrawing lie (ulie fm a ii-tin e of eighteen inches and permit 
ting it to progress again Vfter ei Ji j irti il withlrawal the nblomiml distention and pain 
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recurred, but as the tube progres«ed again, the symptoms and signs of obstruction saWri. 
During this period a moderate amount of flatus was expelled per rectum as a remit of tglomc 
irrigations 

On April 12, the distention and pain had dimini«hed «o considerably that the SliHer 
Abbott tube was clamped and fluids were permitted by mouth One hour later the patient 
vomited, and therefore the suction drainage was quickly resumed. During the next fen 
days the amount of drainage via the Wangensteen apparatus dimmi hed rapidly For on» 
da/ prior to operation there was no drainage at all It should he stated that during this 
period, when the patient’s condition was gradually becoming wor=e, operation was adn*ed 
and even strongly urged for a period of one week. I ton ever, becau«c the senior author, who 
had previously performed the colectomy, was away on vacation, the patient did not con 
sent to operation until his return on April 17, 1010 

On Apnl 18, 1016, twelve days after the Miller \bbott tube had been introduced in 
exploratory laparotomy was performed On opening the peritoneal cavity a moderate 
amount of serous fluid was encountered Several loops of ileum weie adherent to each other 
and to the anterior parietal peritoneum in the region of the fir'd operative s<-ar, one of the 
adhesive bands had constricted the bowel lumen to such a narrow diameter that it d d not 
permit the Miller Abbott tube with its inflated balloon to pass beyond this point Itn 
mediately proximal to this point of obstruction there was a perforation in the wall of the 
ileum through which the metal tip of the tube protruded into the peritoneal csvaty 
Apparently the inflated balloon had acted as a chock valve to prevent farther progre««ioa 
of the tube through the wall of the ileum into the peritoneal cavity (Fig 4) The bowel wall 
immediately adjacent to the perforation was acutelr inflamed and covered bv a fibnso- 
plastic exudate There was no evi lenre of strangulation of bowel, or of gross leakage of ilral 
contents into the peritoneal cavity, inasmuch as the various loops of small bowel had com 
pletoly walled off the perforation from the general peritoneal cavity Furthermore, there was 
no gross evidence of recurrent carcinoma at the site of the previous bowel resection or in the 
form of metasta«cs elsewhere 

The metal tip of the tube was withdrawn into the lumen and the perforation in the 
bowel wall closed with two layers of silk Futures I ysis of the adhesive bands was effected 
in such a manner as to eliminate the kinks in the bowel loops Complete intestinal con 
tinuitv without obstruction was thus TCtored The Miller Abbott tube was left in »(o 
The wound was clo«cd in layers, nsmg steel alloy wire sutures 

The postoperative course was completely uneventful The Miller Abbott tube was 
removed on the first postoperative day and the patient was given flaida orally Signs sad 
symptoms of obstruction did not recur The patient had a spontaneous bowel movement on 
the fourth day Rhe was discharged symptom free on the tenth postoperative day, and 
at ihc time of this report was enjoying good health 

This ease is a dramatic example of the complications which may occur from 
the ov erprolongod use of the Miller Abbott tube m the treatment of intestinal 
obstruction 

COM1IFNT 

Gastrointestinal intubation may lie considered one of the most significant 
contributions to surgery in the present century In our experience, as well as 
in that of others, it has been instrumental in the saving of many lives The pro- 
cedure however, has certain limitations Irreparable injury and even death 

may ■ „ , „ 

io rt of a case 

xvh:e mil intestine 

A nn» intubation Although errors, in its use are comparatively few yet the) 
are of° sufficient seriousness to eause us to give thought to its potentialities for 
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harm Uribu.ru, 18 19 in two admirable articles, has reviewed the difficulties in 
the technique of passing the tube, and has suggested various methods of correct- 
ing these defects in order to obtain the best therapeutic result m each case 
Harris* 0 has further contributed to the progress of intestinal intubation by 
describing the cluneal use of a single lumen mercury w eighted tube which has 
certain excellent technical advantages over the time honored Miller Abbott tube 
Aside from the difficulties in the technique and proper maintenance of suction, 
we should like to stress the importance of early recognition of the signs and 
sjmptoms of complications which arise from the very presence of the tube itself 
in the gastrointestinal tract Prolonged intubation should be accompanied by 
frequent x rajs or fluoroscopy to check the position of the tube The surgeon 
should not be lulled into o false sense of security by the apparent improvement 
in the patient s general condition Intubation with the Miller Abbott tube to 
be effective must show rapid and progressive improvement in tbe signs of in 
testinal obstruction Improvement to be consideied significant must continue 
even after the suction drainage has been discontinued and the tube has been 
damped off Any deviation from this simple premise invites the danger of 
fatality Although the measure of usefulness of the Miller Abbott tube far out 
weighs the total number of collected eases which illustrate its harmful effects, 
it is to be hoped that eventually the latter will be completely eliminated Care 
ful clinical attention to details of procedure will promote this fulfillment 

NUMMARY 

1 A brief rfeumS of intestinal intubation has been presented, together with 
a discussion of the indications and contraindications for the uso of the Miller 
Abbott tube 

2 Complications resulting from the use of the Miller Abbott tube have been 
mentioned and illustrated by examples from the current literature 

•1 A case is presented which illustrates one further type oi complication 
which has not been previously reported 

4 Tbe dangers involved in the indiscriminate or overprolonged use of 
this valuable adjunct to abdominal surgery have been ‘-tressed 
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THE SURGICAL MANAGEMENT OF GASTRChJEJUNOCOLIC FISTULAS 
Robert F Barber, M D > Brooklyn, N V , and 
John L SI*ddej., M D , Npw 1 okk, N V 

( From the Department of Surgery, Long Island College of Medicine and the 
College Surgical Semce, Kings County HoWtal, Brooklyn) 

INTKODUCTIOV 

B RAUN, in 1899 reported the first gastrojejunal (“marginal”) ulcer and 
in 1903 Czerny reported the fiist gastrojejuiiocolic fistula Each of these 
conditions occurred as a complication following posterior gastrojejunostomy 
performed for duodenal ulcer Since 1903 an increasing number of cases of 
gastrojejunocohc fistulas haie been reported and number at the present ap 
proximately three hundred This figure includes only those cases occurring 
as a complication following operation for gastric or duodenal ulcer 

The seriousness of a gastrojejunocohc fistula was soon demonstrated by 
the prohibitive mortality which occurred following attempts at correction 
(Tabic V) This high mortality rate served as a stimulus which resulted in 
the development of many and varied methods of surgical management, all 
aimed at a lowering of the operative death rate 

Unfortunately the number of patients with gastrojejunocohc fistula treated 
by any one method is too small to be of statistical v altie Therefore, in evaluaf 
nig any particular method o t surgical management, the important considers 
tion is the logic which forms the basis for treatment With this m mind we 
renewed the development of the surgical treatment of gastrojejunocohc fistula 
and considered the multi stage method with the use of a preliminary colostomy 
as described by Pfeiffer the most logical from the surgical standpoint 

fn the five year period from 1939 to 19-14 we treated surgically six patients 
with gastrojejunocohc fistula A preliminary colostomy was employed with 
satisfactory results m a consecutive series of five of the six cases Although 
this series is small it is the largest single series reported with this type of treat 
ment These five cases plus a case of Mathew son’s,” when added to the col 
lective senes reported by Pfeiffer” (1941), total twenty one All of these 
plticnts were treated by preliminary colostomy with one death (4 8 per cent) 

) There is no doubt thit more have been treated in this manner but they were 
isolated cases and not reported 

It is our opinion that the value of performing a preliminary colostomy «\ 
the treatment of gastrojejunocohc fistula has not been generally recognized 
or sufficiently stressed Since it is not the lot of any one person to treat many 
Patients with gastrojejunocohc fistula, we wish to report our experience in 
the surgical management of six cases stressing in particular the merits of 
performing a preliminary colostomy 

Information which mas be of future statistical value is presented m Tables 
* to V 

for publication Jsfi 20 191? 
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CUMCAI DISCUSSION 

The six patients treated were all men The a\erage age was 43 5 years 
the youngest was 29 and the oldest 53 The fistula in each case occurred as 
a complication of a posterior gastrojejunostomy done for duodenal ulcer 
There was a history of a “marginal” nicer in two cases and a questionable 
history in one case The outstanding symptoms (Table 1) were diarrhea and 
weight loss These symptoms were present m all patients In one patient 
between thirty and forty bowel movements occurred during a twehehour 
daytime period The greatest weight loss was sixty pounds and the aierage 
weight loss was fort} pounds abdominal pain and a sense of weakness were 
the symptoms next in frequency j\ slight to moderate amount of onejn a wi 
present in four cases Undigested food particles were noted in the stools in 
three cases Stercoraceous vomiting and eructations with a fecal odor were 
present in three cases A clinical deficiency state was present in three cates 
Impairment of appetite w as noted m only one patient 

Table L Ssmitous in Orleb or Freqlency or Occlrwncr 

1 (a) lliarrhea 
(bl Weight lo«s 

& (a) Abdominal pain 
(b) Weakness 
(e) Anemia 

3 (a) Sterroraccoiis \omitmg 

(b) I' nictations with & fecal odor 

(c) Undigested food part dea in stools 

4 Malnutrition 

5 Impairment of ippetite _ — 

The shortest history of nicer pain prior to operation (posterior gastro- 
jejunostomy) was three years and the longest fifteen years with an a-veta?" 
of se\en years Relief of ulcer symptoms following operation occurre 1 m a 
cases and varied from six months to nineteen years with an average peno 
relief of 6 6 years (Tabic II) Following a barium enema roentgenog ra P K 
demonstration of the fistula was obtained in each case However following 
a barium meal the fistula was visualized in only three of the six cases 

The average duration of symptoms referable to a gastrojejunocohc fistus 
was fourteen months The shortest period was five weeks and the longest SLT 

Table II ^viuiAkY or Nix Cvses in W men posrrmor G vstrojejlnostouo^ WeM^ovt 
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years (Table II) In the latter case, fecal vomiting had been present for two 
years and diarrhea for six years There was an associated severe nutritional 
deficiency The patient was a chronic and complete invalid as the result of 
the illness 

A preliminary ascending loop colostomy was done m five of the six cases 
Following colostomy a rapid improvement m the clinical condition of eich 
patient occurred There were pronounced beneficial effects m reference to the 
diarrhea, vomiting, and weight status In three of the patients there was an 
immediate and complete cessation of the diarrhea following colostomy In the 
remaining two a moderate to marked improvement m the diarrhea occurred 
However, in one of the latter, loose stools per rectum persisted and contained 
undigested food particles This would indicate a direct passage of food from 
the stomach through the fistula into the colon Stercoraceous vomiting and 
foul eructations which were present in three cases ceased immediately A 
gam m weight occurred in each patient varying from a low of eight pounds 
to a high of tw enty five pounds 

From our own clinical observations we are in agreement with Pteiffet'* 
(1941) m reference to the etiology of the diarrhea m cases of gastrojejunocohc 
fistula This author believed that the diarrhea was secondary to the regurgl 
tation of irritating colon contents into the stomach and jejunum This pro 
duced o byperpemtalsis in the jejunum and a rapid passage of the small 
intestinal contents into the colon In support of this concept is the cluneal 
observation of immediate cessation or marked improvement in the diarrhea 
that occurs following a colostomy proximal to the fistula Additional support 
has been obtained by fluoroscopic study and roentgenogi anvs in three ways, 
namely, ( 1 ) the rapid passage of barium through the small intestines into the 
colon 1 2 ) the comparative infrequent demonstration of the fistula by banum 
meal, and (3) the ease and frequency with which the fistula has been demon 
strated by barium enema Observations in the operating room and dissecting 
room have shown frequently the presence of a valvelikc mechanism of the 
intestinal mucosa folds about the fistula which facilitated passage of colon 
contents into the stomach and jejunum but not the reverse 

Prior to this concert it was the prevalent opinion that the cause of the 
diarrhea was the direct passage of stomach contents through the fistula iuto 
the distal colon That this may still remain a factor in some cases is not 
denied VTt pieviously cited our experience m one case m which diarrhea and 
the passage of undigested food particles persisted subsequent to a proximal 
colostmuj IWexer this may be considered an infrequent occurrence 

From the foregoing « may be stated that in a patient who develops an 
intractable diarrhea and has a previous history of having a gastrojejunostomy 
performed for ulcer, a gastrojejunocohc fistula should be considered as a pos 
sihlc causative factor 

TREATMENT 

In the trettment 0 ( the first reported case of a gasteofcjunocohi! fistula 
itzeraj-, 1903). a resection en bloc of the stomach, jejunum, and colon tins 
done and a eastroenterostomj snecessfullj reestablished Subsequent to this 
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and until a comparatively recent date this one stage operation remained the 
treatment of choice This operation usually consisted of a disconnection of 
the fistula anti a simple restoration of normal gastrointestinal eontmu 

In an attempt to improve the results of surgteal management modfieg 
tions of the one stage operation were introduced Mason and Baker* (1911) 
advocated a complementnrj exteriorization of the transverse colon at the tune 
of resection of the fistula in an attempt to reduce the hazard of leakage at the 
suture line and peritonitis Three patients were reported treated in this man 
ner with one death Lahey and Swinton 1 * (Fig 1) treated tw o patients by an 
exclusion operation The stomach was dn ided proximal to the fistula and an 
end to side gastrojejunostomy lierformed by passing the fistula 

cast me RCJteriOw 



Allen 1 favored the use of an en bloc resection of the fistula and an asep ic 
anastomosis to avoid the lethal complication of peritonitis Coller" a voca e 
a period of adequate preoperative preparation of the patient and repor *i 4 
reduction in the mortality rate from 40 to 12 per cent under this regime n 
support of this Grav and Sharpe 1 following a period of intensive preopfrt^ 
tive preparation reported a reduction m the mortalitj rate from 615 to 1 

^ However in general there was increasing dissatisfaction with the one 
stage operation because of the associated high incidence of postoperative 
peritonitis It has been stated (I mdlay) that peritonitis has accounted for 
6o\)er cent of the deaths following operations for gastrojejunoeolie fistula 
1 To avoid the serious complication of peritonitis various multi stage ojer 
tis°w ere developed f mdlay* tFig 2) suggested the exteriorization of the 
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transverse eolon (von Mikulicz) with the attached jejunal segment that con 
tamed the fistula simple closure of the gastric stoma and an end to end 
anastomosis of the jejunum Scrimger” (Fig 3) advocated the use of a gastric 
cuff from that portion of the stomach wall to which the jejunum was attached 

FINDLAY 
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Independent of Pfeiffer Baker 1 (1940) advised a preliminary deiunetion 
jng ileostomy One week subsequently the fistula was disconnected and a sub 
total gastric resection was done 

Recently Marshall 15 (Fig 5) presented a modification of the two stage 
procedure suggested by Ijahey and Swinton** (Fig 1) In the first stage a 
side to side lleocolostomy was done between the terminal ileum and the de 
Mending colon with a terminal ileal exclusion The second stage two to three 
months later consisted of a block excision of the jejunum and involved colon 
jejunojej unostomy subtotal gastric resection and removal of the terminal 
ileum cecum ascending and transverse colon to a point distal to the fistula 
He reported fourteen patients treated in this manner with one death (7 1 per 
cent) Closure of the colonic fistula occurred in two cases following the first 
stage lleocolostomy 



In the evaluation of an} particular method of treatment there are many 
factors to be considered These factors are the age and general condition of 
the patient the size of the fistula the seventy of the symptoms and the re 
spouse to preoperative treatment Each ease must be rigidly individualized 
Following a review of the early methods of surgical management the exees 
s «e mortality appeared to be related to four mam factors (1) the severe 
malfiounshment and poor general condition of the patient (2) the lack of 
«*n adequate period of preoperative preparation of the patient (3) the tech 
ntcal difficulties encountered at operation (4) the high incidence of peritonitis 
sreon larj to the leakage of colon contents 
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The mucosa of the gastric cuff was then remo\ed and the two opposing snr 
faces sutured together, muscularis to museulam Subsequent to this a sab- 
total gastric resection was done This operation was based on thepnncple 
that if a jejunal ulcer was shut awaj from the gastric contents it would heal 
second if etclusion of the jejunal ulcer could "be accomplished without en 
crouching on the ulcer, a resection of the jejunum and transierse colon would 
not be necessary 



SCRWCER 

Fie S 

Pfeiffer and Kent” (Fig 4) presented a iery logical multi stage operation 
A preliminary ascending loop colostomy w as done as the first stage Three 
f ur months later the defimme operation was done This consisted of a dis 
° ction of the fistula and a simple restoration of gastrointestinal continuity 
conne gastric resection (preferred) The closure of the colostom) 

ttoe to four « eeks later completed the operat.on 



BERBER AND MADDF^ GiSTROJFJUNOCOUC FISTULAS 


665 


Furthermore, the marked improvement in. the general condition of the pa 
tieiit the subsidence of the local inflammatory reaction about the fistula and 
the lack of danger of peritoneal contamination with colon contents permit the 
surgeon to do a radical operation mth a minimal risk Moreover, this method 
is applicable to those patients who are in poor general condition and have 
large fistulas 

The use of this method has been justified following a study of the then 
peutic results that have been obtained Mathew son' 7 (1941) reported three 
patients treated by preliminary colostomy with excellent results A trans 
verse colostomy was preferred to an ascending colostomy In each case a sub 
total gastric resection was done at the second stage operation In om of the 
cases an lntraperitonenl leakage at the site of repair of the fistulous opening 
m the colon was demonstrated by roentgenogram (barium enema) Recovery 
v is without incident because of the protection afforded by the proximal 
colostomy Colp' reported a spontaneous obliteration of the fistula proved 
both by roentgenogram (barium enema) and at subsequent operation Pfeiffer'* 
(1941) reported a collective series of fifteen cases the patients treated by 
preliminary colostomy with one death (6 6 per cent) the lowest xnort hty 
heretofore published This series included two of the three cases reported by 
Mathew son” and the case Teeorded by Colp 1 

In contrast the two stage procedure reported by Marshall 15 has the main 
objection of performing an mtraperitoneil anastomosis involving the colon as 
the first stage Regardless of how ‘aseptically an anastomosis may be done 
the danger of leakage and peritonitis always exists A second objection is the 
removal of such a large portion of the colon Although this may not be eon 
sidered formidable technically we believe it to be too extensive an opention 
for the condition treated 


Objections have been raised to the use of a preliminary colostomy (1) it 
subjects the pitient to a subsequent wound infection f2) it interfere with 
mobilization of the bowel during the second stage (3) it necessitates an addi 
tioml operation for closure of the fistula (4) it prolongs hospitalization The 
first two objections have not proved of any practical significance The last 
two arc minor considerations when compared to the seriousness of the illness 
for which the colostomy was done 

There has been a difference of surgical opinion as to the idea! definitive 


opeiation in the treatment of gastrojejunoeolm fistula Some prefer closure 
of the fistula and restoration of normal gastrointestinal continuity otheis be 
heve that gastric resection rafhtr than simple restoration should be done 


The use of the first method is dependent upon the pre'ence of a patent 
pvlorns This method has been used more frequently than any other mainly 
because of the belief that jt afforded the minimal surgical risk Satisfactory 
vvauhs have been obtained in those cases in which the patient was m good 
general condition and the fistula small Iloweier the danger of a eomplmat 
and the high incidence of recurrence of ulcer svmptoms follow 
operation are important objections to this method Pfeiffer reported a 
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Control of one or more of these fat tors has been attempted in the develop- 
ment of improved methods of treatment The importance of an adequate 
period of preoperative preparation has been mentioned* ,l Howe'er an 
unduly high mortality mil continue to exist unless the complicating factor 
of peritonitis is controlled The chief sources of peritoneal contaminati n are 
the extensive inflammatory reaction of the tissues about the fistula an 1 the 
everpresent danger of leakage of colon contents at operation It is there 
fore logical to assume that any method of surgical management which 1 e* 
not include the control of jcntoncal contamination is not wholly a leqrnte 



After reviewing the vinous prescribed methods of treatment of P* 1 
jejunocolic fistula we prefer the method of Pfeiffer * The proclaimed 
vantages of a preliminary ascending loop colostomy are namely (1) cessa l 
of diarrhea with a return of the patient to excellent physical status and 
reduction of the general risks of surgical intervention (2) subsidence o ' 
piflanimatorj reaction of adjacent tissues and the jejunal ulceration t 1 
reducing tl e nsk of inflammatory complications in the surgical correction o 
the fistula (3) freedom of contan ination at operation an 1 the later protect! it 
of suture lines «n the repaire 1 enlon abolishing the danger of leakage 
these advantages may be added the technical simplicity of the operation 
This is an imj°rtant consi lention because the patient is generally a poor 


surgical risk , 

Prom a study of the alleged advantages of a preliminary colostomy > ' 
n that it controls not one but all those factors which hav e been respons W« 
• Mr the prohibitive mortality m the treatment of gastrojejunocolic fistula 
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FOLLOW UT STUDY 

A complete follow up was obtained in all cases The shortest follow up 
period was three j ears and four months the longest eight jeans and six months 
In the follow up study the cases were classified into two groups according 
to the type of definitive operation performed (Table III) Each group com 
prises three cases 


Table III Definitive Operations Perforsied* 



1 OPERATION 


i 

A Disconnection of tlie fistulous communication and 
gastroenteric anastomosis, simple closure of the 
openings in the stomach and colon resection of 
the jejunum an I end to end anastomosis 

3 


2 


B Disconnection of tfcp fistulous communication and 



gastroenteric anastomosis, simple closure of the 
openings in the stomach colon and jejunum 

I 

rr 

Disconnection of the fistulous communication and 

3 

of (Ire'Ll * 

Table IV Postoperative Co jipi icatio ms 

, „ 


•Secondary t. 

a closure of colostomj 


tSeconlary t 

o sulfaillasine therapy 
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Uheynnl % 
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'''oilers nod Clagett 
Urav and Sharpe 

1 feiffer* 

Thomnst 
MatltensonJ 
Atwater e t al 
Ransom j 
Mnnhall 
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recurrence rate of 25 per cent Lahey 40 per cent In our own experence 
with three patients treated in this manner a recurrence of ulcer symptoms 
occurred in each one 

In reference to gastric resection it is the opinion of many that it is too 
formidable an operation to do following the ablation of the fistula They he 
lieve a resection should be done at a subsequent stage and then only if there 
has been a reactivation of the nicer This plan has been followed by B f e* 
Ransom ,0 and Collet* m the majority of their cases 

W c h*i\ e surgically treated six patients with gastrojejunocoUc fistula with 
out n death In the first patient treated by a one stage operation the fistula 
was disconnected and normal gastrointestinal continuity restored In there 
maining fisc a preliminary colostomy was performed In each of the latter a 
simple loop colostomy in the ascending colon u ithout spur formation P r ®'* 
satisfactory Colostomy draimgc was established on the average of the t 
postoperative diy by cautery colotomy The second stage the stage of e ni 
tne surgery was done six to ten weeks later The final stage the closure o 
the colostomy was performed on the average of four weeks after comp c ion 
of the second stage . 

In two of the five patients treated by preliminary colostomy the hs 
was disconnected and a simple restoration of gastrointestinal continuity ' 
performed In each of these a resection and end to end anastomosis o 


jejunum was necessary . 

In the remaining three the fistula was disconnected the openmgs i 
jejunum mil colon Here closed bj eunplc suture and a “J^* 1 ***' 
section with an antecolie gastiojejunostomy was done e 


prefer this plan of treatment , 

Our recent experiences with partial xagcctomy m the treatmen o I 
denal ulcer hav e been v ery encouraging T5 ben adequate ac ^“ u 3 _. ca j 
are obtained will this procedure prove to be the preferred met o ° 

management’ The application of partial vagectomy to the trertm f ,, 
trojejunocolic fistula remains to be determined The end res 
simple closure of the fistula and restoration of normal gastrow e 
twenty have been unsatisfactory The best results have been o 
simnle closure of the fistula combined with subtotal gastric resec ion 
ever gastric resection subjects the patient to an increased surgic^J 
symptoms are relieved at the sacrifice of two-thirds or more of « 
anemia and inabihtv to regain weight are not infrequent postoperative P ^ 
The ideal would be the development of a more physiologic an f 
•.tractive method of surgical treatment A suggested plan of tre*WM» , 
i «nnf» nrclimmary colostomy would be the closure of the fistula co 

mth tnfradiapbragmattc partial vasectomy A gastrojejunostomy alsowo^ 
1 J e associated obstruction of the pylorus was present 

benccesOT ' » J , he (reatmenl of gastro- 

„ not !>»*•» Jff" °7o not know However we Jo bel.eve rt « a 
appTa* »0 «>e pvohte® and worthy of mended elm, cal teal 
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In all cases roentgenogrnphic demonstration of the fistula was obtained 
following a barium enema The fistulous communication was visualized m 
only three of the esses (50 per cent) after a barium meal 

The cases were classified according to the definitive surgical treatment 
into two groups each group containing three eases In Group I the fistula 
was disconnected and a simple restoration of gastrointestinal contimimtv per 
formed In Group II the fistula was disconnected and a subtotal gastric re 
section was done A preliminary wending loop colostomy was done m two 
of the eases of Group I and in eat h of the three c tses of Group II 

A follow up studs was obtained in all cases In Group I a reactivation 
of the original duodenal ulcer occurred two weeks three mouths and four 
years respectively following discharge fiom the hospital In each a gattnc 
resection was subsequently performed with complete relief of symptoms ovei 
a followup period ranging from thiee to four years In Group II there has 
been no recurrence of symptoms in a follow up study vmying from three and 
one half to four years 

conclusions 

In the surgical management of gastrojejimocohc fistulas the multi stage 
operation described by Pfeiffer is preferred 

The first stage preliminary ascending colostomy produces a ripid and 
marked improvement m the general condition of the patient as manifested by 
immediate control of vomiting and diarrhea improvement in appetite gain 
in weight and correction of malnutrition and anemia jt permits the subsi 
deuce of the massive inflammatory reaction about the fistula thus facilitating 
the technical aspects of the second stage it obviates the danger of peritoneal 
soiling with colon contents when the fistula is repaired 

In the second stage a disconnection of the fistula followed bp a subtotal 
gastric resection is preferred t 0 simple restoration of gastrointestinal conii 
»»ity Simple closure of the hatnla combined with wfradnphragmatic partial 
vagectomy may prove of value on extended clinical trial 
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In Group I are those eases in which the fistula was disconnected and a 
simple restoration of normal gastrointestinal continuity performed. Two of 
the three cases m this group hod a preliminary ascending colostomy In each 
of these eases a reactivation of the original duodenal ulcer occurred two weeks 
three months and four > ears respectively following discharge from the hos- 
pital In each ease a subtotal gastric resection was done two years and five 
months three months and one year respectively subsequent to recurrence 
of ulcer symptoms Follow ing gastric resection the patients remained asvmp- 
tomatie over a fellow up period ranging from three and one half to four 
jears This improvement occurred despite the free use of tobacco and alco 
holie beverages and a complete disregard of the prescribed diet 

In Group II are those eases in which a subtotal gastric resection was done 
In each of the three esses of this group a preliminary ascending colostomv was 
performed These esses were followed three years and nine months three 
jears and six months and three years and five months respectively without 
recurrence of ulcer symptoms Similarly As in Group I the follow up study 
revealed that not one patient observed the proper diet or abstained from the 
use of alcohol and tobacco Two of the patients admitted to the consumption 
of twenty to thirty glasses (10 ounce) of beer a day and the use of twenty to 
forty cigarettes daily 

A weight gain occurred in each case The lowest gam was twenty and the 
highest sixty one pounds with an average gain of thirty pounds The highest 
weight gain (sixty one pounds) occurred m a patient in Group H who ha l 
symptoms referable to a gastrojejunocohc fistula for six years prior to operation 

The important feature of the follow up study shows that all the parents 
resumed n gainful occupation and performed without difficulty a full day s 
work In three the work was of a very arduous nature and the meal hahts 
were irregular 

Our senes of six eases is too small to permit one to draw conclusions 
However it may prove of interest to note that in each case in whieh gastric 
resection Was performed as a definitive second stage procedure (Group M 
the patients remained entireK free of symptoms Simitarlv those cases (Group 
I) in which reactivation of the original ulcer occurred following a swipe 
restoration of normal gastrointestinal continuity remained asymptomatic M 
lowing a subtotal gastric resection 

SUM mar v 

S5ix cases of gastrojejunocobc fistula have been reported In each <<* e 
the fistula occurred as a complication of a posterior gastrojejunostomy P« 
formed for duodenal ulcer The treatment was surgical in all cases There 
were no deaths 

Intractable diarrhea and weight loss were the outstanding symptoms and 
were present in each case The other symptoms in order of frequency 
abdominal pain weakness anemia foul smelling eructations stereoraceous vcm 
itin" undigested food particles in the stools malnutrition and anorexia 



SURGICAL DRAINS MADE OF VINYL PL \STIC FILM 
llevKr G Brecln‘?lb AI D and Paul Gross j\I D Pittsburgh Pa 

T HERE are certain diwdvaut iges to the time honored use of gutta percha 
as surgical drams There is a slight tendency for the tissues to become ad 
herent to it and hence removal may be a painful process Gutti percla like 
all types of rubber tends to deteriorate with age and thereby Joses tensile 
strength It is tins loss of tensile strength which poses the real danger of leav 
ing fragments of the drain in a wound because thej maj break off during 
removal 

One of the vinjl plastics is commercially available as a thin soft pliable 
colorless semitransparent film of great tensile strength It has been used for 
drains in over 100 abdominal operations m our institution dilnng the past 
3 ear with eminently satisfactory results 

This material mu> be boiled or autoclaved without altering its properties 
Extreme beat (far above sterilization temperature) causes the film to soften 
and become tachj However the physical properties return to normal on cool 
mg The vinyl plastic is not affected bv soap water alcohol or most solvents 
It is chenncallj inert and is not appreciably affected by age retaining it3 ten 
sile strength tenuitj and semitransparency The chemical inertness also ren 
tiers this material nonirritating to tissues 

The vinyl plastic film is prepared for surgical use bj scrubbing with soap 
and water cutting into pieces of convenient size placing a thin section of 
gauze between each sheet to prevent adherence sterilization m the autoclave 
and storage in 70 per cent alcohol 
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{see the section in the Monograph mentioned in the footnote below, on fre 
quenej of complications for the method of estimating this) who reached a for 
nard hospital alive 

Type and Location of 11 ounds 

Of the 186 patients studied 33 had peripheral wounds without fracture 
These were nearlj all on the extremities Five of these were listed as having 
minor (less severe) wounds m this category with their major (more severe) 
wounds tabulated elsewhere 

There were 83 patients having peripheral wounds with fracture Again 
these were nearlj all oxtnmitj wounds 15 had traumatic amputation of an 
extremity In 23 cases listed m this group more important wounds are listed 
under other headings 

In 34 patients thoracic wounds were present in 7 of these the thoracic 
wound was less important than the other wounds present 

Table I Typical Delay alono the Evacuation Stream 


North of Florence 
Italy Sept 1944 to 
Marcl 1945 

wmo Italy April 47 i 6j 1 43 0 93 0 56 8 °8 15 85 

tia Re K gio Italy 44 4 59 0 84 0 99 0C0 513 1315 

March anil Apr I 1945 

Time Is fTpressed In hours 

Of the group 56 patients had intra abdominal wounds A total of 19 
] aticnts had thoracoabdominal wounds one of these had separate wounds of 
the chest and abdomen Liver wounds were present in 25 absent in 160 not 
known m 1 j itient Wounds of the kidnej were present in 20 absent in 165 
and uncertain in 1 patient In 11 of the 20 patients with kidnej damage 
nephrectomv was done In 10 patients wounds of the unnarj tract (bladder or 
nlove) vs ere present 

Crushing injuries were found m 9 patients 3 had spinal cord mjurj 
Clinical Condition of the Patient on Arrtial at the 1 lost Poniard Hospital 
Cam The frequenej and seventj of pain were cxtonsivelj studied sbortlj 
before the Boards work was undertaken and has been described elsewhere 1 
The tjpes of patients observed there were similar to those considered bj the 
Board Part of the data obtained were as shown in Table II 
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I THE INTERN IL STATE OF THE SEN EREL3 WOUNDED 3IAN ON 
ENTRl TO THE MOST FORWARD HOSPIT VL 
Hevbv K Beecher M D Fiorindo A Simfone Nr D Charles II Burnett 
31 D Sfvmour L Sh \piro 31 D Eugene R Sullivan MD and 
Tract B NIallor\ 31 D Boston NLass 

T HE effects on the human body of the destructive forces of warfare have 
been stated many times m terms of organic damage and tissue loss Our eon 
cem is rather with the internal state of the wounded man The gross tissue 
damage is obvious or becomes so on surgical exploration therefore our purpose 
is to describe the latent consequences of the wound revealed m lmpainnen o 
organic function and in abnormalities of the blood volume and chemistry an 
in the urine These initial studies were made shortly after the patient en ere 
the most forward hospital They vveie made before either vigorous resusci a 
measures or operation had jet been undertaken 


BACKGROUND MATERIAL 

Aeeount must be taken of the nature and type of the wound and of spat* 
and time as well for delay along the evacuation trail and the _ der 
patient to his wound and subsequent management all influence of 

study and bracketed with the laboratory data give significance to tne ^ 
the 186 seriously wounded patients studied during the course of 
were examined (including blood chemistry studies) rather comp e y 
to the hospital 

Eiacuation Time From 11 oundi ig to Surgery 
Since dela} along the evacuation route may greatly influence the eon ^‘| 1 on 
of the patient fonml on arrival at the most forward hospital 
of the order of this mil be given The first 100 cases Ittri “ , 

chosen at random from tl ose observed in this study during the r 7 

part of the fad mater and spring period The other two batches o dart .« 
? i ,,non casualties produced during drives In tie last penol h 

35 d thought tl at considering the eireuinst.n ces the evacuation to the hosp 
cemed though tl . ^ ^ ,„„„ded pa , «« 

progressed esc P ^ ,„ m „bout 7 M battle casualties 

were the men u Am 
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The incidence of severe pain is surprisingly low In the report referred to, 
data were presented to show that the patients who had severe pain were not to 
be accounted for as having had less morphine or having had it longer ago 
than patients who reported little or no pain 

It was also pointed out that three factors are chiefly important in the 
distress of the wounded pain, mental distress, and thirst In the severely 
wounded patient in good general condition the first two factors are important 
In the man m shock, thirst is the main, and often only, cause of evident distress, 
but this may be severe 

Shock — The view might be proposed in a given case that shock is either 
present or absent and that to try to differentiate between degrees of it is futile 
Our empirical finding was, however, that it was instructive to separate the 
patients into four categories no shock, slight shock, moderate shock, and severe 
shock 

The patients were arbitrarily divided into foui groups according to the 
following signs, set down here because it will be useful to refer to them later in 
conjunction with the physiologic findings encountered 

These signs are inadequate, of course, for management of a case, because 
a comprehensive appraisal of the patient’s condition must include not only an 
accurate concept of the present state of affairs, but a shrewd estimate of his 
probable course in the immediate future This will be discussed m detail later 
For the present, here are the arbitrary criteria for grouping the seriously 
wounded men (Table HA) 

On admission 


3 patients or 1 6%, were unclissificd 
34 patients or 18 3%, were in no shock 
37 patients or 20 0%, were in slight shock 
55 patients or 29 5%, were hi moderate shock 
57 patients or 30 6% were in severe shock 
Total 186 100 0% 

This group includes patients who were not seen on admission by a member 
of the Board, hut were classified on the basis of the av adable clinical data and 
on discussion with officers who had seen them In the following group of 108 
patients all were seen on admission bv n member of the Board Possibly the 
degree of shock was more uniformly classified here than in the other group , how- 
ever the percentages arc about the same 111 the two series 


ntiv 


1 patient or 0 9%, was unclassified 
20 pitients or lb 5% were in no shock 
27 patients or 2> 0%, were in slight shock 
34 patients or 315%, were in moderate shock 
26 patients or 24 1%, were in severe shock 
Total 108 100 0% 


K \ammation of the records of 167 wounded men (Table III) fails to show 
correlation between time from wounding until examination (cluneal ap- 
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type of floiUios (Incidentally one can sec no evidence here that clostridial 
infection play s an important part in producing shock ) 

The question might be raised as to whether the relative importance of 
abdominal wounds as a cause of shock in comparison with the serious extremity 
w ounds has been exaggerated The poor prognosis often encountered in patients 
with abdominal wounds probably ha* a great deal to do with the apprehension 
felt in the presence of such lesions The concealed hemorrhage or concealed con 
lamination often present here may lead to profound shock Therefore, while 
on the average abdominal wounds may be less often a cause of severe shock on 
hospital entry than the serious extremity wounds the impossibility of an 
accurate preopcritiv c appraisal of the abdominal wound makes it difficult to 
exaggerate its potentialities 
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Chari 1 —incidence ol aeriou* eilremltj (Vounds in the several shock groups traumatic ampu 

tatlon or compoun i fracture or Ions bones 

Shock vvill be discussed in each of the following sections I or example 
sec particularly the section on Blood Loss An attempt will be made in all 
cases to correlate degree of shock with the data under discussion This of 
course will not always be possible 

The Cardiovascular System — The material on the cardiovascular system is 
discussed at this point ritlnr than before the immediatelj preceding section 
on shock since we wish to arrange the findings when possible m terms of the 
scural shock groups referred to there 

Electrocardiographic observations Fifty eight records were made of 30 
patients Ui tlic severe-shoih group during shook and after recover* This study 
was mado before the Boird was organised bv Burnett Bland find Beecher 2 
but since tlu. olisenations were made upon the same type of patients as those 
studied bj the Board end under similar circumstances a brief note will be 
nvsirted here as to the results found 

Tn 10 of the patients one third of this group the blood pressure could not 
in measured on entn In the other two-thirds the degree of circulator* collapse 
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DEGREE 

or 

SHOCK 

BLOOD | 
PRESSLRE ! 
| (approx ) 

rctsE 

QIALTIT 

TEMTERA 

COLOR 

eiRClLAflOV 
(KEsrosSE 1 

Pf-ESSCBE ! 
BLASCIU'G), 


Ktsm 

STATE 


Slight To 20% de Norma! 

Moderate I>eerra«e 1 Definite 
20 to 40% decrease 


Normal Normal 
Cool Palo 

Cool Pale 


Normal 

lre«*d 

Definite Normal Clear and dis 

slowing tre"-ed 

Definite Definite Clear Ml 

slowing apatny 'Jr'" 


volume 

Severe Decreased Weak to Cold 
40% to lmjier 

non coptiMe 

recordable 


Ashen to Very 
cyanotic Fluggish 
(mot 

time) 


Seiere Apathetic to 
comatose, 
little di*ttt*s 
exc ept ttnr*t 


praisal ami blood analysis) and the scveritj of shock The time elapsed in * ac 
of the four groups is the same There is, however, a striking correlation of s oc 
sevent j tv ith blood loss, as show n elsett here 

Table IV shows the wound composition of each of the shock groups (sec 
Table V) It merits some comment If the patients with traumatic amputation 
of extremities are added to those having compound fractures of Ion- *> nes - 
cases often v cry similar as far as blood loss goes, one can see (Chart 1) a s 
rise of incidence of these cases as one deals with groups of patients in 


ereasmglj poor condition 

In the section on blood loss it will be shown that the greatest loss othm* 
dobin occurs in wounds that involve compound fractures of long ncs 
traumatic amputation Since these wounds are most prevalent in the i seve 
shook group, one can generalize with probabilitj of aecurnev and saj t a i 
the wounds that are associated with great hemorrhage that cause the ! 8 
shock Reasons for laboring this rather obvious point will lie discussc ^ 
In contrast to the rising incidence of the severe extremity wu* 3 J 
referred to, the percentage of penetrated abdomens, although rather kg- 
rise ,» «h, four groups In the serere shock 
wounds are definite!' less often a cause of the poor condition than t 
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Table V 

* INCIDENCE or TRAUMATIC AMPUTATION OB 

COMPOUND FRACTURE OF LONG BONES 

CONDITION OP THE PATI ENT _ (PER CENT) 

No shock 
Slight shock 
Moderate shock 
Severe shock 

was somewhat less severe but even so the systolic blood pressures were 60 to 
70 mm Hg and the diastolic 20 to 40 Definite abnormalities of the electro 
cardiograms were observed in 5 of the 30 patients The most striking feature 
was the normal character of the remaining 25 patients 

Of the 5 patients with abnormal electrocardiograms 2 showed striking hut 
transient inversion of the T nave m Lead I In a patient with mtrathoracic 
mjurj there was a shift from marked right axis deviation back to normal follow 
mg operation Another patient showed bizarre QRS complexes of low voltage 
and the final patient exhibited an unusual degree of temporary cardiac irnta 
bilitj with paroxj smal fibrillation and ventricular tachycardia 

The abnormalities in the electrocardiograms are of some interest and 
difficult to explain In no instance did we obsen e clinical signs of cardiac weak 
ness in the form of abnormal accentuation of the pulmonary second sound 
basal rales gallop rhythm or congestion of the cervical veins or of the liver As 
remarked previously the majontv of the electrocardiograms were normal in 
character Several patients m the scries were in sev ere shock with low blood 
pressures for a period of hours with no effect upon the electrocardiogram It 
hiaj be significant that in both patients with the transient inversion of the T 
waves in Lead I the wound involved the left side of the chest although as far 
as could be determined bv x ray examination and at the time of operation the 
heart and pericardium escaped infurv furthermore the transient nature of 
the inversion was more in accord with a temporary functional disturbance 
(possibly hypoxia) than with lasting tissue injurv 

The pulse rate There was no significant difference m rate between the 
four groups (Table VA) The pnlse rites were taken as near as possible to the 
time the condition of the patient was ev iluated When it was imperceptible the 
next recorded pulse rate was taken unless the record showed evidence that the 
case was resuscitated or nearly so 

The finding that the average as well as minimum and maximum pulse rates 
were the same in all degnis of shoe! was surprising Tins is explained in two 
"ajs (1) the tachycardia in the lesser <le„iees of shock mav have been due in 
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via CASTS) 
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1 (”4 CASES) 1 

MOPEP VTELY 1 
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(34 CASES) 
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Case 1 (No 11) — The patient had a severe thoracoabdominal wound He was received 
at a forward hospital in revere shock eight hours and fifteen minutes after wounding 
Resuscitation, was continued for nearly nine hours During that time he received only 1,500 
tc of blood His condition failed to improve and he was operated upon, but did not survive 
the operation Autopij showed massive collapse of the right lung with a plug of mucus in 
the right mam bronchus The lower lobe of the left lung was collapsed and about one third 
of the left upper lobe was atelectatic There was gross dilatation of the right ventricle of 
the heart Histologicallj minimal evidence of fat embolism m the pulmonary vessels was 
found but thought to be of no clinical significance 

Comment There was adequate cause for the failure of this patient to 
respond to resuscitation More aggressive measures should hate been taken, in- 
cluding bronchoscopy and the use of more blood in less time There should hate 
been more concern when little improvement was seen during the first three hours 
after admission to the hospital 

Case 2 (No 45) — The patient had a revere abdominal wound and was admitted in 
severe shock to a forward hospital eij,ht hours after wound ng During the next three hours, 
two units (600 c c ) total volume of plasma and one liter of blood w ere transfused The 
blood pressure during that time changed from imperceptible to 90 systolic and 70 diastolic 
He was given 300 c c more of plasma and 500 cc of 2 per cent sodium bicarbonate solution 
i at ravenously This was the optimum time for surgery Operation was delayed, however, and 
five hours later, the blood pressure was again unmeasurable It was restored to 86 systolic 
and 60 diastolic after one liter of blood, and operation was performed, which lasted four 
hours At operation the abdominal cavity was found 1 full of blood ’ * TI e blood pressure 
and pulse were unmeasurable during much of the operation. The patient did not regain eon 
sciousness and died three and three quarters hours after the end of the operation tutopsy 
showed a perforation of the inferior vena cava There was evidence of minimal fat embolism 
in tie pulmonary vessels histologically, probably of no clinical significance 

Comment The recurrent hypotension in this patient was probably due to 
continued extraperitoneal and mtrapentoneal hemorrhage Operation should 
hate been performed when he showed good response to resuscitation during the 
first three hours after admission to the hospital 

Case 3 (No 100) — The patient had multiple wounds involving both arms, the left thigh, 
nil the face There were compound fractures of the left humerus, radius, and ulna, and 
of the right ulna lie al*0 had a transection of the right femoral artery with vascular in 
rufliciency in the leg He was admitted in severe shock to a forward hospital three and one 
half hours after wounding Itithin ninety minutes the patient received 300 cc of plasma 
and two liters of 1 loo 1 He showed improvement but the blood pressure was still only 80 
*vstolic and 50 lust die The pulse was 144 Three hours after admission the blood pressure 
"as S0/3S Opt rati n was delayed for three more hours During operation tie reeordcl 
• I od jres uro never fell telow 85 mm Ilg sjstolie Before during and after operation 
he received 4 500 cc blood and ten hours after operation lie lad hypotension and looked 
pale and ‘ anemic ’ A transfusion was started One hour later the patient suddenly died 
en minutes earlier he l a 1 earned on an intelligent conversation Pulmonary embolus was 
respected but at autopsy no cause could I* found for the sudden death Microscopically 
“ moderate!} severe grade of fat embolism »a» found in the lungs It may well have eon’ 
tribnted to the unexpected death of the patient 

Comment The question was ashed tf the five or six hour period of ht po 
Unsion m thu, patient could hate causul irreversible changes in the cardio 
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part to excitement and (2) in some cast's the election m the pulse rate (and the 
vasoconstriction accompany mg it) maj have been adequate to ward off the sms 
of shock It is interesting that cv en patients judged to be in severe shock ran 
have a pulse ntc as low as 60 per minute In such a case other factors clearly 
outweighed this one m grading the shock Of greater significance thin the 
actual rate of pulse is its volume which often is dec- re iscd so far in severe shock 
that the pulse cm no longer be felt 

The blood pressure The blood pressures were analyzed only for those caws 
where they wen. recorded at the time the condition of the patient was evaluated 
There were 70 such cases and the circulating blood volume was determined in 
al) of them 

A significant fall in the systolic blood pressure did not occur until the group 
considered to be in moderately severe shock was inched (Table VB) hese 
patients had lost 33 6 * 3 2 per cent of their calculated normal blood volumes 
and nearlv 50 per cent of the total circulating hemoglobin ''i‘h more wvere 
degrees of shock the svstolie blood pressure fell more rapid!' The {avera®*) 
systolic blood pressure in severe shock was 49 + 7 6 mm Ilg This group 
lost approximately one half the calculated normal blood volume 

Table VB shows a progressive drop in the diastolic Mood pressure 
creasing decree, of shock The overage diastolic blood pressure ol patients m 
severe shock is one half that of patients in moderate shock 

As the seventv of shock increases there is a significant an P ’ ® 
decline m .he H* Pressure, (Telle VB, Tte «t> the 
that the volume of the pulse is closely correlated with the degree of 
Tabic V n The Blooi> r*EssirE n relation to Pecree or shock 
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Case 1 (No 77) — The patient had A severe thoracoabdominal wound He was received 
at a forward hospital in severe shook eight hours and fifteen minutes after wounding 
Resuscitation was continued for nearly nine hours During that time he received only 1,500 
ec of blood His condition failed to improve and he was operated upon, but did -not survive 
the operation Autopsy showed ma=sive collapse of the right lung with a plug of mucus in 
the right main bronchus The lower lobe of the left lung was collapsed and about one third 
of the left upper lobe was atelectatic There was gross dilatation of the right ventricle of 
the heart Histologically, minimal evidence of fat embolism in the pulmonary vessels was 
found, but thought to be of no cluneal significance 

Comment: There was adequate cause for the failure of this patient to 
respond to resuscitation More aggressive measures should have been taken, in- 
cluding bronchoscopy and the use of more blood in less time There should have 
been more concern, when little improvement was seen during the first three hours 
after admission to the hospital 

Case 2 (No 45) — The patient lad n severe abdominal wound and wav admitted in 
severe shock to a forward hospital eight hours after wounding During the next three hours, 
two units (600 cc) total volume of plasma and one liter of blood were transfixed The 
blood pressure during that time changed from imperceptible to 90 systolic and 70 diastolic 
He was given 300 c c more of plasma and 500 cc of S per cent sodium bicarbonate solution 
intravenously This was the optimum time for surgery Operation was delayed, however, and 
five hours later, the blood pressure was again unmeasurable It was restored to 86 systolic 
and 60 diastolic after one liter of blood, and operation was performed, which lasted four 
hours At operation, the abdominal cavity was found “full of blood ’’ The blood pressure 
and pulse were unmeasurable during much of the operation. The patient did not regain con 
sciousness and died three and three quarters hours after the end of the operation Autopsy 
showed a perforation of the inferior vena cava There was evidence of minimal fat embolism 
m the pulmonary vessels histologically, probably of no clinical significance 

Comment The recurrent hypotension in this patient was probably due to 
continued exlrapcritoncal and mtiapenioneal hemorrhage Operation should 
have been performed when he showed good response to resuscitation during the 
first three hours after admission to the hospital 


Case 3 (No 100) — The patient had multiple wounds involving both arms, the left thigh, 
and the fate There were com pound fractures of the left humerus, radius, and ulna, and 
of the right ulna He nl«o had a trnnsection of the right femoral nrtery with vascular in 
sufiicieney m the leg He was admitted is severe shock to a forward hospital three and one 
•nlf hours after noun ling Within nincli mioutes the patient rcceued 300 c e of plasma 
"nl two liters of blood He showed improvement but the blood pressure was still only 80 
•vtohe and 50 dustolic The pul«e was 144 Three hours after admission the blood pressure 
was *1(1/51 Operation was delayed for three more hours During operation the recorded 
jliod pressure never fill lelow 85 mm Hg systolic Before, during, and after operation, 
o rcrcned 4 501) «. e blood, and ten hours after operation, be had hypotension and looked 
pile nul * anemic ’’ V transfusion was started One hour later the patient suddenly died 
en minutes earlier he had carried on an intelligent conversation Pulmonary embolus was 
suspected, but at autopsy no cause eoull be found for the «udden death Microscopically, 
a moderately sivero gride of fat embolism was found m the lungs it may well have con' 
Inbnted to the unexpected death of the patient 

Comment- The question was asked if the five- or six hour penod of hypo- 
ons,OK m t,lto Patient could have caused irreversible changes in the cardio 
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fiart fo excitement and (2) in some cases the elevation in the pulse rate (and the 
\ asoconstnction accompanjtng it) jnaj have been adequate to ward off the won 
of shock It is interesting that even patients judged to be in severe shock fan 
have a pulse rate as low as 60 per minute Tn such a case other factors clearlv 
Outweighed this one jn grading the shock Of greater significance than the 
actual rate of pulse is its volume which often is decreased so far in severe shock 
that the pulse can no longer be felt 

The blood pressure The blood pressures were analyzed onlj for those eases 
W here thej w ere recorded at the time the condition of the patient was evaluated 
There were 70 such cases and the circulating blood volume was determined in 
all of them 

A Significant fall in the sjstolic blood pressure did not occur until the group 
considered to be in modentelj severe shock was reached (Table NR) Thtse 
patients had lost 33 6 4 3 2 per cent of their calculated normal blood volumes 
and nearlv 50 per cent of the total circulating hcrao-rlobui \\ith more severe 
degrees of shock, the svstolie blood pressure fell more rapidl' The (average) 
svstolic blood pressure in severe shock Was 49 i 7 6 mm Hg This group had 
(ost approvinntel} one half the calculated normal blood volume 

Table VB shows a progressive drop >n the diastolic blood pressure with in 
creasing degrees of shock The average diastolic Wood pressure of patients ui 
severe shock n one half that of patients in moderate shock 

As the seventy of shock increases there »s a significant and progressist 
decline in the pulse pressures (Table VB) This fits the clinical observation 
that the volume of the pulse is closely correlated with the degree of shock. 

TABtf \ B The Blood TREsscm in BriAiios to Degree or tame* 



** Irreversible ” changes *n Oc cnrdiui oscular system Ever) one dealm" 

with patients m shock has the probkm of the patient who fads to respond low* 
transfusion of blood thought a*le juate under onlmarj circumstances Tfe 
failure of response »& often attrd uted to the supposition that irreversible 
changes have taken place during piolonged lupotrnsion ischemia and anosia 
Thisls discussed also in the section on Blood Los^ In most instances adequate 
lanation is found for the failure of patients in shock to respond to traws 
t sion some common examples are concealed and continuing hemorrhs e 
11 TrsiV&wt contamination of the peritoneum pent* intis clostridial 

JjSTSl fat embol. * our ty p.caf cases arc presented 
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Case I (No 77) — The patient bad a sei ere thoracoabdominal wound He was received 
at a forward hospital m severe shock eight hours and fifteen minutes after wounding 
Resuscitation was continued for nearly nine hoars Paring that time he received only 1,500 
c« of blood, 
the operation 
the right main 

of the left upper lobe was atelectatic There was gross dilatation of the right ventricle ot 
the heart Histologically, minimal evidence of fat embolism jn the pulmonary vessels was 
found, but thought to bn of ao clinical significance 

Comment’ There was adequate cause for the failure of tins patient to 
respond to resuscitation More aggressive measures should have been taken, jn 
eluding bronchoscopy and the use of more blood in less tiint There should have 
been more concern when little improvement was seen during the first three hour* 
alter admission to the hospital 

Cm S (No 451 The patient had a severe abdominal wound and wa* admitted in 

severe shock to a forward hospital eight hour- after moumlmg PuMng the next three hours, 
tno units (000 ce) total toluipe of plasma and one liter of Wood mere transfused The 
blood pres«uro during that time changed from imperceptible to 90 systolic and 70 diastolic 
He was given 300 ee more of plasma and 500 c c of 2 per cent sodium bicarbonate solution 
intravenously This was the optimum time for surgery Operation was delayed, however, and 
five hours later, the Wood pressure was again unmeasurable It was restored to 85 systolic 
and CO diastolic after one liter of blool, and operation was performed, which lasted four 
lourj At operation tile abdominal cavity mas found “full of blood ’’ The blood pressure 
and pulse were unmeasurable during much of the operation The patient did not regain con. 
vcioumcss and died three and three quarters hours after the end of the operation Autopsy 
showed a perforation of the inferior vena cava There was evidence of minimal fat embolism 
in the pulmonary vessels histologically, probably of no clinical significance 

Comment The recurrent hypotension in this patient was probably due to 
continued extraperitoncal find intra peritoneal hemorrhage Operation should 
haic been performed when he showed good response to resuscitation (luring the 
first three hours after admission to the hospital 

Cast 3 (No 100) —The patient had multiple mouuds invohing botli arms, the left thigh, 
anl the f ice There mere compound fractures of the left humerus, radius, and ulna, and 
of tl>o right ulna He also had a transection of the right femoral artciy with vascular in 
sufficiency m the leg He Ujs admitted in severe shock to a forward hospital three and one 
half hours after mounding Within ninety minutes the patient recened J00 ex of plasma 
ant two liters of Wood He showed improvement but the blood pressure na? still only 80 
*X»toli< and 50 liastolu Tie pu!«e was 144 Three hours after admission the blood pressure 
"vs W)/5i Op< ration mi« delated for three more hours During operation the recorded 
"«od {re-s-MTu W ut i»l\ Irion 80 mm Hg systolic Before, during and after operation, 
H reccm ) 4 500 ce blood nfld ten hours after operation lip had hypotension nod looked 
pale and anemic V transfusion was started One hour later the fluent, suddenly died 
Ten minutes earlier he hnd earned on au lut-lhgeut conversation Pulmonary embolus was 
*u«pceted, but at autopsy no cause eould be found for the sulden death Microscopically, 
a moderately severe grade of fat embolism wa* found in the lungs It may Well have con 
tfibuted to the unexpected death of the patient 

Common The question was asktd if the five, or six-hour period of hj po~ 
Uw»ow m this patient could hate caused trretefsible changes m the oardio- 
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vascular system so that it simply “gave out” when it did The question tan 
not be answered with certainty The fat embolism, m retrospect appears to lx* 
the more important consideration 

CV5E 4 (No 120) — Tli« patient had a simple fienet rating wound of the thigh csaje.1 
by a shell fragment The femoral artery below the origin of the profunda femoris was 
eerered I>urmg evacuation be received four units of pH«wa and when be reached the enra 
(ion fiovpifaf, about nine hoars after wounding, he mu«t hate appeared in good condition for no 
reUMCitution was thought neeesssrj, aol operation was performed four an 1 one half hours 
after admission Tito femoral artery, \ein, and nerve were fuv;nd completely transected. The 
vessels were Ii&nted and the foreign IhhIy was remote l At the clo«e of the operation, the 
htuod pressure wa« only 70 mm Ilg nn 1 remained between TO and CO throughout the dav 
In «pite of tilts, the patient seemed to have good eolor an 1 the sfem was not cold One Utcr 
of blood dul not improve the blood pre-— ure Tin. ri a ht leg looked ns though it would not 
survive The patient developed anuria and died fort) eight hours after operation. Antop«r 
showed nothing to account for the hypotension poMoperWivtlv There was no eonertki 
hemorrhage aol no evilime Of elostnlial myo«iti« 10 the involved extremity There eras so 
evitcnco of fat emfioti«m hi-tologically 

Comment. This patient, no doubt, had lost more blood than was realized 
at the time he was admitted to the hospital 

Resuscitation 

The principles on winch resuscitation was earned out, as well as the routine 
procedures involved in caring for the typical patient, hate been described in 
a section of the Appendix of the Monograph mentioned m the footnote, P d E e 
(m2. , 

In the 10S patients who 'fore fairly completely studied shortly after their 
hospital entry, rcsiiseitotiv e efforts had been limited chiefly to control of pan* 
(see Monograph) and hemori hage, anil administration of plasma Only a 
relatively little blood was administered, tins is described forthwith These 
10 s patients; had, on the as erase, two units of plasma before the first blood 
sample was token divided as follows 

3i had no plasma 
23 had I unit 
17 had 2 units 
13 hjd 3 units 
12 had 4 units 
3 had 5 units 
1 had C units 

1 had 7 units 

2 lnd 8 units 
1 hid 9 units 
1 had 11 units 

To'al 10^ 

plood administration prior to withdrawal from the patient of the first blood 
men for laboratory analysis was spread out as follows m the 27 patients 
ofMhe 108 who were given whole blood under these circumstances 
13 or 12*0, received H to 1 unit (500 ce ) 
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10, oi 9% received V/> to 2 units 
2, or 2%, received 3 units 
1, or 1 % receded 4 units 
1, or 1% received 6 units 

Three of these, or 3 per cent received Mood in an aid station, before 
admission to a forward hospital Thus 70 per cent of these very seriously 
wounded patients hid had two units oi less of plasma on arrival at the most for 
ward hospital 

A summary of the Avenge quantities of blood and of blood plasma used in 
resuscitating 154* of the verv senoush wounded patients studied in our series 
is as follows 

Preoperativc blood plasma 3 08 units (average of 122 cases) 

Blood plasma given during opirition 1 68 units (avevage of 10 cases) 

Preoperative blood 1 4 r >0 pc (average of 127 cases) 

Blood given during opcrition llCOce (average of 95 cases) 

In round numbers oui average patient had just over three units lilood plasma 
and five blood transfusions to support him from the time of wounding until 
the operation was completed It is intoiesting to observe that plasma was used 
during surgery m only 10 of these 154 patients 

The information concerning the cases referred to here was drawn from the 
shock tents of most of the hospitals of the Tiftli Army and represents a broad 
sample of current practice in Italy over the list year of the European War 
Essentially the same type of case was studied by Beecher and Burnett 5 at Anzio 
In that study the average patient received 1 537 e c blood (three transfusions) 
to prepare him for and carry him through surgery Those three transfusions 
contrast with the five refened to previously A notable difference between the 
Anzio study and Theater pnctice as a whole is in the time elapsed from hospital 
entry to start of surgery In the \nzio studv this avenged two hours and 
twenty one minutes Reference to the c lrlier part of this section on Lvacuation 
Time From bounding to Suigerv will show that over the Army area as a 
whole the tune from hospital entiv to surgerv vanes from an average of five 
hours to an average of eight hours Two differing views as to the correct prepa 
ration of wounded men foi surgerv arc icprisentcd in these figures the extended 
or the rapid The extended required five tunsfusioas of whole blood, the 
rapid three This Ins been discussed in detail elsewhere 4 


ILASMA I ROTEIN \\J> IIFMOI LODIN LI \FLS ON I0RUARD 

iiosrrrvL admission 

Consideration of plasma protein and hemoglobin levels (determined by the 
copper sulfate method 5 ) gms n clue to the slutts that have taken place between 
the blood stream and the tissues (or loss into the outside world) When con 
sidered with quantitative measurements of whole blood loss a faith accurate 
picture of one consequence of the wound can be obtained 
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Excluding the crush cases 50 patients arc shown in Table \ I that had 
before study, one unit* of plasma or less. These were considered shortly after 
their admission to the most forward hospital, before resuscitation anesthesia 
or operation had been undertaken 

Relationship of Plasma Protein and llematocnt to Type of TTound 
Trom Tabic VI it can be seen that there is no decided difference between 
the plasma protein levels in the two groups of wounds described there On the 
other hand the hematoent \ alues appear significant]} higher in the abdominal 
group, in the direction of the hemoconcentration often found in this group 
The hemoglobin loss (see the following section on Blood Loss) is smaller in 
the abdominal wound group than in wounds of the extremities. Maintenance 
of a blood \olume nearer normal in the abdominal cases doubtless reduces the 
need and tendency for blood dilution, although of course this alone would not 
account for the hemoconcentration often found with the abdominal wounds 



Relationship of Plasma Protein and Ilematocnt to Blood Loss 
In 40 of the 43 soldiers considered here the blood loss was measured (S« 
Table VII and Chart 2 ) There is a significantly lower hematoent ( 
Cases”) when more than 30 per cent of the calculated normal blood volume 5 
been lost than otherw ise The 3G 0 per cent hematocrit is 23 4 per cent he ov 
the normal of 47 The fact has been observed that in the case of the plasma 
nrotems, even w hen there is a loss of 30 per cent or more of the normal blow 
volume the plasma protein concentration is 6 1 Gm per cent (6 1 per cent be- 
1 normal, 6 5 Gm per cent) In other words the hematoent falls proportion 
° W . about four times as much as the plasma proteins The blood appears to 
have been diluted b> protein nch (6 1 per cent) fluid Where can this have 

- ■ — — , c norm*t plasma diluted to 300 c e 

•The equivalent or 
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Table M Comparison of abdominal With Peripheral Wounds' 
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WOUNDS 

Peripheral (25 cisea) 


PLASMA PROTEIN | IIEMVTOCPIT 

(CRAMS PER CENT) | ( PER CENT CELLS) 

6 2 ±0 1 37 4 + 1~0 

65±01 42 0 ± 1 0 


plasma before determination excludes crush 


come from? The evidence is too meager to justify much speculation here How 
eier as pointed out by ItoWey Evans the axial stream of corpuscles is sui 
rounded by a plasma envelope This vanes m thickness (and total volume) de 
pending on certain hydraulic principles Is it possible that the alterations m 
the circulation caused b) thr loss of 30 per cent or more of the normal volume 
(slowing of the peripheral circulation for example) result in throwing an ap 
preeiable volume of plasma (with normal protein content) into the circulating 
blood i 

Possibly protein may he brought into the circulation from the liver 


Table Ml Plasma Protein Concentration and Hematocrit X aiue iv Belation to Type 
or Wound and Decree or Blood Loss 
Patienta Itecmed onlv 0 to 1 Unit of Plasma Before Determination 



patients who tost ip to 3(1% ] 

OP Tlir BLOOD VOLUME 

patifvts who lost 30% ok 
| MORE OP THE BLOOD 10LPME 

WOL VDS 

PERIPII I 
BUL 1 
WOLSDS , 
|(ll* CASES) 

ABDOMINAL 

1 THORACIC 
AND 

THORACO 

ABDOMlVAf 

WOUNDS 

(17 CASES) 

ALL 
CASES 
(27 CASES) 

1 

PERIPII 

PBlf. 

WOUNDS 

(Scisfs) 

ABDOMINAL 1 
THORACIC 

THORACO j 
ABDOMINAL 1 
WOUNDS 1 
(4 CASES) 

ALL 
CASES 
(l* CASES) 

lla«ma protein eon 
eentralion 

64*0 1 

63 + 01 

b J + 0 1 

bo + or 

64 

bi + or 

ItemitiMnt level 

V> 0 + l 7 

41 0 ♦ 1 0 

415+10 

1 0-* u 

37 R 

366* 11 


Influence of Plasma Therapy Upon Plasma Protein and Hematocrit 
f Before the Determinations Were Unde ) 

Only 3 of the 55 cases shown m Table \ III had included blood trans 
fusions These will be ignored It is clear that the plasma protein level is not 
influenced by the plasma therapj (sec Chart 3) But this has an important 

Table MIIA Hematocrit and Plasma Proreis JriErs in Abdominal Wounds 
(Exclusive or C*tsn {jvndkome) 

Values Upon Admi««i a to Hospital image and Standarl Error* of the Mean 
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effect (or at least accompanies the condition which required the increasing vol 
umes of plasma) on the hematoent (see also Tables YIIIA, VI1IB, and Chart 
4) The plasma protein, hematoent, and time after wounding were analyzed in 
legard to shock, the data being lnoken up into two groups where no shock and 
slight shock were grouped together, as were moderate and severe shock No 
important differences were found between the two groups 



Chart 3 —Hematocrit and pluma protein levels peripheral iroonls 
evndrome values upon admission to hospital averace Note that the data in d 

also broken down Into two further groups none and slight shock and moderate 
shock No differences were found so »he«e data have been omitted 
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Table 1 III t HeMmwrit am» Tlasha J Romv Leiua i' \ik»wi\al 1\opnm 
lafacj Upon Idrewioa to Hospital \imce* and Man hr 1 Frrors of the Mean 



Relationship of Plasma Proton and Hematocrit to Degree of Shock 
Tht plasma protein anti hematocrit levels Mere considered with regard to 
their clinical condition in 100 badh wounded pitients on admission to the for 
Marti hospital (crush casts excluded) (see Tabic 1\ and Chart 5) The fall in 
plasma protein is probably significant as the cases arc grouped here the fall m 
hematocrit is definitely significant Iso sign of hcmoconcentration is present 
here When the casts arc divided according to location of wound there is no 
significant fall m plasma protein in the peripheral Mounds with relation to de 
B f ee of shock The abdominal wounds show up differently (sec Table X and 
Chart 0) 

Table IX A'otsrs IDAU-r ckit ami Plasma Protein Levels iv JlirrfREvr Decrees or 
SHOCK t ADMISSION IrsELSl 
AH Tyf>e^ of Ca'C' Bxclu no of Cru«h Syndr m<* 
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effect (or at least accompanies the condition which required the increasing to! 
umes of plasma) on the hematociit (see also Tables YIIIA, VII1B, and Chart 
4) The plasma protein, hematocrit, and time after wounding were analyzed in 
legard to shock, the data being broken up into two groups where no shock and 
slight shock were grouped together, as were moderate and severe shock ho 
important differences were found between the two groups 







rfcent advances in surgfry 
Table X Abdominal Wounds Hosmtai admission Data 
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P1GREE 0 

F SHOCK 

r 

NONE TO SLIGHT 1 

MOI ERATE TO SEVERE 

Plasma prote n (Grama %) 

Hematocr t (9o cells) 

Hour* after wounding 

09 + 01 
(10 ea«es) 

4" 0 + 1 6 
(10 ca«es) 

70+15 
(10 caves) 

6 1 + 0- 
(9 eaves) 

34 9 + 1 8 
(8 cases) 

116 + 32 
(9 cave,) 


Data have been presented which indicate that the plasma protein and 
hematocrit values can vary independently 


BLOOD LOSS (VOLUME AND HEMOGLOBIN) 


The quantity of blood a wounded man can lo«e and jet recover has gen 
erally been underestimated One reason for this is the fact well shown in the 
prolonged campaigns of the Mediterranean Theater that robust joung soldiers 
will tolerate surgery well long before their blood volume or even blood pressure 
has been restored to normal (The concept of restoration of the shocked man to 
normal as a preliminary to surgerj is based upon a false premise Full or 
game restoration probably takes up to days to achieve ) A good response of 
a young wounded man to treatment is bj no means admissible evidence that the 
circulatory system has been restored to normal There is a great factor of 
safety here These points have been discussed elsewhere • 

In the belief that an accurate measurement of the blood loss of wounded 
men as they arrive at the most forward hospital would emphasize the impor 
(anee of whole blood administration to the wounded such studies were carried 
out In addition to this practical point the results have shown m a useful way 
the almost quantitative relationship between blood loss and degree of shock long 
recognized but always m need of all the support possible in order to outride 
the ever recurring storms arising from suggestions that the cause of shock is 
njstenous and to be explained l)y toxins or the breakdown of some vague but 
vital force 


The degree of wound shock as we saw it in men injured in battle precisely 
paralleled the blood loss Conversely clinical recovery from shock resulted 
promptly from the administration of whole blood Although we made intensive 
search at the bedside of thousands of wounded men throughout the shock tents 
of Italy we never found a clear case of irreversible shock so easily spoken of m 
published articles on this subject To be sure wo were unable in the ease of tlie 
tidier who had both Hughs blown off just outside our tent by a shell burst 
at Anzto to get blood into him fast enough to save Ins life He died m a verv 
few minutes fvor were we able to resuscitate individuals who had been so long 
without circulation in the central nervous svstem that nearly all centers ap 
poattd to be dead except the respiratory We were not able to overcome death 
°f organs or of nervous tissue by resuscitative effort But to apply the term 
irreversible shock to either type of ease is to use a definition that we believe 
_ as no at the bedside however interesting it may le as a concept a eon 

JJJ 1 ' 0 ® ' nt!usc,tltlon In the Appendix of the Monograph mentioned In the 
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body weight) m each case In the case of total hemoglobin, loss corrections 
“A” and “B” are essentially the same because, with rare exceptions, hlood was 
not administered before the patient reached the forward hospital and the blood 
volume measured See Tables XA, XB, XC XD, XE, XF and XG 


Table XC Slight Shock (20 0\«;fs) 



690 


SURGERY 


T.ibsle XA I'itul Blood V olljie Inn 
Farther Classification of Cases 

Corrected “A** Observed values rainos^ll j) u ,d reeeneil 02 til blood 
volume determination was completed 
Corrected "B” Observed values minus all fluid receive] from time 
patient »a» evaluated fu«ui])i upon arrival at 
hospital) until blool volume determination was 
completed 

.AH bereentaees represent decrease* from calculate 1 normal except tho«e marked by 
iterfSK Which represent Increases 


ccjtt that if held at the lwdgde mat do teal harm in providing an excuse for 
limiting tesuseitatnc effort In slioit, if “irreversible shock” in the usual sense 
was present, vve missed it If toxins caused am of the shock we saw (excepting 
that due to clinical!) apparent, overwhelming bacterial infections) we failed to 
recognize it The shock we saw was caused bv blood loss (or loss of fractions 
of the blood) It was cured bv blood administration 

The blood volume was determined bv Gicgersen’s method (sec the Appendix 
of the Monograph mentioned in the footnote, page 67 J for the details of methods 
used) in 67 men* short!) after thev arrived at the most forward hospital, in most 
cases a field hospital In our studies the normal blood volume has been con 
sidered to be 85 per cent of the bod) weight (Gregersen) The blood volume 
found has been recorded But this has also been corrected bv subtraction of all 
plasma or blood administered (following the wounding and before the dctermina 
tion was made) This is recorded ns “Series A” to distinguish it from theun 
corrected volumes Correction ‘ B ” dat 1 is the observ ed blood volume less onlv 
the volume of fluid administered during the period Die determination was in 
progress The figures reported in the tables represent the amount of blood lost 
expressed as per cent of the calculated normal blood volume (8 5 per cent of 


No shock (12 Cvses) 


NUMBER | SrRTTD 1 


I A I 


| (Mil I 




150/. 0 
132/~-' 
130/70 
120/76 
116/78 
U0/3<i 
128 SO 
120/64 
lOS/'S 
I5O/S0 
110/.0 
124 72 
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Tabi f AG Biood Press unr am> Bi ood Iaiss 


BLOOD 
{% Or CALCULATED 
NORMAL) 


TOTAL 
CIRCULATING 
HEMOGLOBIN 


25 3 25 3 

33 4 29 9 

C3 9 49 0 


632 3 58 4 

240 4 83 8 

464 3 52 9 


21 3 36 9 291 

20 2 23 5 25 5 

18 7 22 3 18 7 


1098 9 3 8 

907 2 22 6 

837 8 39 8 

702 8 39 0 


F rceniages represent decreases except those marked which represent increases 

j., t *8lf XI Relationship Retw efs Biood \oli mf Los? and Type of Wound 

Represent Blood Lo« Expressed as Per Cent of the Calculated Normal Blood Volume, 
_ All Values Before Operation and Anesthesia 
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Table YE. ‘•eyepe Shock (]6 Cases) 



•All percentages represent decreases eacept those market] *hlch represent Increase* 

Table Y» Bub d Pressure asp Blood Loss 
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Hclatwnsfop of Blood Lo-is fo Type of (Pound 
Fifty nine of the patients suffei etl primarily from a single major \\ ound — 
abdomen, chest, or peripheral wound— and could he accurately classified l see 
Tables XI and XII, and Charts 7 and 8) 


Table XII Relationship Between Hemoglobin Loss and Type of wound 
Figures Represent Hemoglobin I oss I xpres«r<l ns Per Cent of the Calculated formal Total 
Hemoglobin in the Circulation, Ml \alues Before Operation and Anesthesia 


_ TYPE OF WOUND 

FOLNp | 

CORRECTION “B” 

Penpleral wounds (32 ea«es) 

40 0 + 3 4 

460 + 31 

Abdominal wounds (13 cases) 

17 3 ± C 0 

24 0 + 6 i 

Thoracic wounds ( \ i cases ) 

344 + 32 

37 8 + 3 2 

_ Thoracoabdominal wounds (6 c a«es) 

203+65 

236 + 63 

lolal (bi ca«es) 

325 + 25 

378 + 26 


The huge standaid errors present in several instances reflect the wide van 
ation in the results found At first glance the loss of blood volume appears to 
&e greater in the peripheral wounds than it is in the abdominal, for example 
This may he true, hut the data arc not extensive enough to show it, the true state 
°t affairs possibly being masked bv tlie small number of eases, the wide van 
ability m blood loss from one ease to another and tlie dilution of the blood vol 
Ume postwounding by the movement of fluid from, the tissues to tho blood 
stream A more revelling Mtuation can probably he found in the hemoglobin 
loss Here there is a significantly greater hemoglobin loss in men with periph 
*ral wounds than in those with abdominal wounds In this case, the facts are 
obscured by hemodilntion This difference shown here fits in with the 
demonstration made previouslv that patients with compound fractures of long 
bones or traumatic amputations constitute a higher percentage in the severe 
diock group than do those with abdominal wounds While the following data 

Ta&ie xiII Relationship Between Blood Loss and Type oi Wound in Patients Who 
Had Received 0 to I Lnit of Plasma Bffore the Determination 


Figures Represent Blood Lo s repressed as Per Cent of the Calculated Normal, All Values 
Before Operation and Ane“theni 

_ TTPF OF WOUND 

LOSS OF BLOOD VOLUME j 
(CORRECTION “A”) t 

LOSS OF TOTAL HEMO 
GLOBIN 

(CORRECTION “B”> 

1 enplieral wounls (18 eases) 

All other noun la (22 ca'Cs) 

23 0 + 3 9 

152 + 29 

38 0 + 43 

22 5+3 8 

Total (46 cases) 

19 1 + 24 

29 5 + 3 1 

Table XIV Extremity Wounds Loss of Circulating Blood and Total Circulating 
Hemoglobin Ufteruined \ m vies Minus All Blood and Plasma Replacements 

Fer Cent Lo=t From Calculated Normal 

| NO FRACTURE 

1 COMPOUND 

( FRACTURE 

J TRAUMATIC 

1 AMPUTATION 

»* (7 cases) 

Hemoglobin Los* B 32 3 + 7 0 

t.7 cases) 

(19 eases) 

516 + 4 2 
(19 cases) 

J7 »+3d? 

(5 cases) 

430 + 39 

..^.•Correction A o»?d on blood loss 
blond volume determination was completed 

observed \ slues less an 

fluid received until time 
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indicated in Tables XI and XII because the group includes fewer of the pa 
tients m severe shock AU tables show a greater average loss of hemoglobin than 
of blood volume This is explTined by hemodilution which normally takes place 
after blood loss Red blood cells are not replaced appreciably during the inter 
sal from wounding to forward hospital arrival except by transfusion 

Time From It oundmg to Blood Loss Measurement 
There is no important increase in blood \olutne loss or in hemoglobin loss 
with the passage of time A misinterpretation would piol ably be easy here 
Quite probablj those men who were suffering from continuing blood loss were 
whenever this was known given priority of evacuation and reached the hospital 
sooner than would otherwise ha\e been the ease (sec Table X\ and Chart 11) 
This was often supported hy the somewhat greater blood loss found in those 
who arrived early against those who came in later 


Table X\ Blood Loss and Time After Woundinl 


HOURS AFTER 
■WOUNDING 

) CORRECTED'BLOOD LOSS A I 

1 (% NORMAL) | 

CORRECTED HEMOGLOBIN 

LOSS B (% NORMAL) 

0 to 6 

29 0 

37 5 


(41 C*1 e>> 

(41 cases) 

7 to 12 

319 

42 3 


(VI ea es) 

(17 eases) 

13 and up 

217 



(9 cares) 

(9 cases) 


pWtd -Ob. erv a values leas blood and plasma administered before blood determination leas torn 


Kcl lUonsJ tp of Blood Loss to Degree of Shock 
It is will known that individuals even healthy previously normal young 
soldiers do not respond alike to a given blood loss This fact plus the inexact 
ness inherent in any clinical appraisal not to go into the errors of the expen 
mental method used — all of these things might hate tended to obscure a real 
relationship here that they did not is clear from Table X\ I Charts 12 and 13 
The greatest blood \olume loss was found in two patients in moderate and se 
'ere shock They had lost respectively 78 6 and 75 7 per cent of tlicir normal 
Hood volume (correction A ) Patient A 21 who hod extremity wounds and 
"as m severe shock lost S3 8 per cent of the normal amount of his hemoglobin 


TABLE XVI 


B X)OD Loss IF* ‘'HOCK 



(CTREE OF SHOCK 

Mfibl 

Moderate 

Severe 


CLOBtV 

RitAL) 

♦T? ' 
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are few, they arc pertinent to the present discussion and are presented for what 
thej are worth (see Table XIV, and Chart 10) 

The blood loss with compound fractures is greater than it is in traumatic 
amputation, probably due to the greater tissue damage usual K found in the 
former ease 

Table XIII (Chart 9) shows the blood and hemoglobin losses in cases 
selected to include onlj those patients v, ho had received no more than 0 to 1 
unit of plasma before the determination The losses here are smaller than those 



Chart 8. —Relationship between blow) loss and type of wound !o patients who 
r o to 1 Unit ot plaama before the determination Figures represent &(<*><« " 
per cent ot the calculated normal all 'aloes before operation and anesthesia 
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As a generalization one can saj that when one third of the blood volume 
is lost, clinical shock of more than slight degree is present when one hall is gone 
severe shock is present 

individual cases 60 to 75 per cent of the corrected Wood volume or 60 
to iO per cent of the corrected total hemoglobin may bo lost with survival 
See Cases A 17, A 21, A 29 A 37 V 3S 127 and 139 for examples 

Again speaking generally, on arrival at the hospital the percentage of 
hemoglobin loss is greater than the blood volume loss This is understandable 
vn view of the well known mechanism for replenishing blood volume at the n 
pense of tissue fluid Once the rcadilj available reserves of hemoglobin (red 
cells) arc called into action no mechanisms arc available to cope lmmediatdv 
with the needs of the bodv , and greater falls in hemoglobin are apparent than is 
the case with the blood volume 



We have tried various schemes far handling oar shock data bomc 
have attempted this bj separating the effects of blood loss alone from those 
supposedly accounted for bj svmpathico-adrenal activity Practically this 
is impossible Moreover the validity of nnv such separation even if possible 
must be questioned Take the matter of increased glycogcnotysis m shock. 
U one to deal with this T After all of the recent advances m knowledge of 
°hohvdrate metabolism it seems to 1 c too great a simplification to hang the 
v nr> on the rather shakv pegs of sj mpathieoadrenal at tint v Therefore 
etplana l q Qur purpose of presenting a source book m sitting our find 
we take re tt = (war leisure the search for full significance 

in«r5 and leaving to post" a 
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KeZutionshtp to Delay in Hospital ylrmal 
With the passage of time following wounding, the nonprotein nitrogen 
blood level rises Tins upward swing (Table XVII, Chart 14) of the nonprotein 
nitrogen blood level offers a basis for some interesting speculation, out of place 
here, but one can ask m passing, is this rise a reflection of decreased renal blood 
flow! Does this rise mean that renal impairment is initiated by the wound and 
continues, with accumulation of nonprotein nitrogenous pioducts? Does this 
presumed malfunction set the stage for later trouble w ith the kidnej s? 






The creatinine dots not rise significant^ with the passage of time precedin'* 
hospital entr> neither do the une acid, phosphorus, or magnesium (see Table 
W fill There is no correlation between the passage of time and the blood 
leseU of chlorides sodium or carbon diovide 
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One great consequence of blood loss is the intense vasoconstriction the 
shrinkage of the capacity of the vascular bed to accommodate the decreased 
blood volume Contraction of the spleen probablj plavs a relatively small role 
in compensating for the blood lost m battle Other adjustments for Wood loss 
take place, however These are concerned with the entrj of fluid into the Wood 
vessels m a compensator) attempt The greatest extras ascular store of readilv 
available fluid in the bodv is that in the extracellular space Dehvdration and 
oligemia maj make quite carlv demands not onlv on this but also on the ultra 
cellular supplj as well 

BIOCHFVIICVL CIIINCES ENCOUNTERED 
(NTTROCFNOU'5 W VSTF PRODUCTS, ELFCTROLYTPS BILIRUBIN, BLOOD sCCVR) 

The clinical appearance of the newly wounded man as well as his subsf 
quent course, offers abundant evidence that profound changes have occurred m 
his internal state bv the time he is admitted to a hospital To be reported here 
are changes chief!) in the blood (When the urine is the vehicle, this is stated ) 
These changes are significant hot only as the) reveal the extent of the problem 
at hand but also once known thej offer some basis for reasonable therapy Scv 
oral factors influence the presence or extent of the abnormalities found 

Relationship to Location of It ound 

No sigmfieint relationship between nonprotein nitrogen ereatmine one 
acid phosphorus, magnesium, chlondcs sodium and carlxm dioxide and the 
location of the wound has been found (for example see Table X\LA) The 
other data are cquall) “negative,” and for brcvitj arc omitted from this 
section 

Table XV LA Biochemical IHta Vmono the VVoi \nn CiASsinat Vciordimito 
T xpe or Woivd 

VII Deterramat on* Pone Before Operation and Ane*the"ii 
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Relationship fo Clinical Condition (Degree of Shock) 

Tie interesting relationships of nonprotein nitrogen, creatinine phosphorus, 
and magnesium to clinical condition are shown in Table XIX Statistically sig 
mficant rises are present for nonprotein nitrogen, phosphorus, creatinine and 
magnesium as one progresses from “No Shock” to “Severe Shock,” with the 
chief difference occurring between the moderate and severe shock groups in 
most eases Unc acid, at first glance appears to rise significantly, but exam 
ination of the data fails to meal a truly significant effect (see Table XIX, 
Chart 15) While a real rise might be demonstrated if more data were available 
it is not shown here As might be expected, the same positive correlation is 
present for nonprotem nitrogen, creatinine phosphorus, and magnesium, as 





Chart 10 — Aicrage plasma electrolytes on admission no crush cases 


shown pre\ iousIj when these substances arc placed against blood loss expressed 
m file increasing categories from 0 to 40 per cent loss and over with this ap 
proach uric acul failed again to show a significant rise (see Table XX) As 
shown before there is no correlation between passage of time and the degree 
of shot k encountered in that the elapsed time was the same m each of the four 
groups No Shock Slight Moderate and Severe Shock This does not saj that 
continuing hemorrhage for example is not related to degree of shock, certainly 
U is The important fa-tor in the development of shock is the character of the 
wound especially hemorrhage not the passage of time per se 
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Tablc XVIT Relationship or NonfRotuv N itrooev blood Level to the Passage or Ti«l 
Vafnes Before Operation and Anesthesia 


HO CBS A (TER 

« OHVDJVO 

| sonpbotein xitrocen j 

1 (MO %) 1 

BlATRiBCTION Or VOl NOT J.N 

THESE CASES 

1 to 6 

7 to 12 

13 and up 


31241 i 
(IS eases) 

41 241 7 
(26 eases) 

463+32 
(18 cases) 

489c Peripheral 

33% Abdominal and thoracoabdominal 
19% Thoracic 

73% Peripheral 

12% Abdominal and thoracoabdominal 
15% Thoracic 

67% Peripheral 

22% Abdominal 

11% Thoracic 

T Afire At HI Tire Passage or Time and Severai Bhnnn Ponsthtents 

Values Before Operation and Anesthesia 

IIOL RS AFTER ( 
wotNDrsQ 1 

CREATININE 
(MO %) 

i l me acid 

1 (MO %) 

1 PHOSPUOItLS 1 MAQNESIlM 

1 (UG %) 1 (MG %> 

1 to 0 

7 to 12 

13 to 21 

1321)1 
(50 cases) 
16 + 01 
(26 cases) 
17 + 02 
(19 eases) 

4„>*0 4 
(3S cases) 

4 7t05 
(15ca*es> 
59407 
(7ca»es) 

4 1403 
(49 ca»es) 

48*03 
(19 ca«eO 

4—40 5 
(11 cases) 

It +91 
(41 ca«r») 
21*01 
(15 ca-es) 
18+01 
(9ca«e*> 

Table XIX Biochemical Data Among IVolnded is Different Decrees 
A ll Determinations Made Before Operation and Aaesthe'ia 

or ‘>H0CK 

DEGREE OF j 

L 

| CREJ.TtM'Ct 

1 1 PtfOS 

— » - 1 phorls 

3.3 + 024 
(14 case,) 
38*018 
(29 eases) 
4 3 + 023 

58 + 052 
(21 cases) 

1 

1 MAGN-ERICM 

l 7 *0«o 
(11 CAMM 

15 + 0 9« 

(17 ca*es) 
d0 +009 
(20 ca‘es) 

2J + 0l« 

(16 cases) 

Table XX Biochemical Data Among the Mounded, Classified according to Amol 

Blood Lost Expressed as per Cent or the Norm cl Blood nolime 
( Correction “A” Ann I ED) 

All 1 slues Before Operation and \ne«thesia 

LOSS OP j 

BLOOD YOLCMS | 

1 

J CREATININE | 

J rnos 

MAL'tSlC^ 

(8 cases) 

i a + o of 


&Ar<’ 
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Table XXIIA Plasma Lactic Ann Concentration in the Volapeo 


Ijorroal controls (7 active sol hers) 
wounded examined 6 to 19 hr after 
sounding (avenge 10 hr) (5 eases) 
Patients in third to fifth seek of eon 
valexceoce from war sounds (10 
cases) 


Urinarj pH anti specific grautj mdicatt that these men had essentially 
normal renal function at the time the) were wounded, m that the) could make 
both an acid and a concentrated unne 

For a further discussion of the acid hasp relationship, sec the section on 
Kidnej Function 

Crcatinuna 

The appearance of crtatinc m the urine of adult males is abnormal On the 
assumption that there might lie some abnormaliU in the metabolism of creatine 
and creatinine in shock, the unne was examined for creatine in 32 soldiers 
shortly after wounding and at other times after operation The results are 


Table XXIIB Chevtinlria 




Information relevant to acid base balance i? shown m the Tables on Eleetio- 
l\tcs and Lnm. (Tables XXI and XXII, see Chart JG) An acidosi? was pres- 
ent m those patients with severe shock and is reflected m the carbon dioxide 
combining power A significant fall of carbon dioxide combining power can be 
correlated with shock Knilence that these low sallies arc due to a metabolic 
acidosis is presented m the chapter on azotemia m the Monograph JWMtAiuied id 
the footnote, page 672 Plasma chlorides were umformlj normal in all groups 
of cases, likewise, urmarj chlorides, although the) showed wide variations io 
concentration, were essential!) normal There is then no evidence of salt de 
privation at this stage, that is, on hospital entr) Phosphates, although si? 
mficanth higher m the severe shock than no shock group, in terms of total an 
ions, could hate had little effect on the acid base balance Plasma proteins are 
not included m Table XXI, but the) showed insufficient variation in terms of 
clectrolvtc concentration to Jmc affected acid base balance 


e xxr AvruAre 1 labma Elejtpoi vtes o 
> o Cru*U Ca*es 


| 'LL C'SES 1 NO SnOCK | 


Ctrl rn d<vxi le eoriib rung 
power {Mec|/I«) 

Cl ionics (Mc«|/L) 

I’hosplstes (iteq/L) 
'tagnerium | Mf<| /t , » 

*■ itain < I too I rerum ) 

I Me«| /l ) 


5 i7l/i JO .6 1*07 2tfl 2 os 

(93 ca<M>9) (15 ca*es) (22 eases} (3\ ra*«') 

1005 * 011 1020 * 30 101 0 * 07 1000 ±05 

(90 ea»es) (15 eases) (24 ea*es) (31 case*) 


30 *02 
(78 eases) 

1 8 * 0 07 


22 * 03 25 t 02 29 ♦ 03 

(13 ease*) (20 ea*ea> (2> ra*e*) 
... ... i 6 * (job 1% i 010 


(04 c**es) <11 eases) (1R itt'es) (19 c*«ei) 


T able XAIJ Vv*e ice Pueopitlitive URi'fs From Twenty Sit Cask 

*pe-ih<- (.eiTitj of Unnc 1 027 ± 0 001 (Twenty bit Case*) 


nn — 5TTo^ rrrirr 5 _‘ J4W - 

**«•»> (7 ease*) (0 ca‘e-<) (C eases ) j /»*] 

► lOj 11«8 * lSo 015 ± 1r9 423 * ISo «* - **• 

a«s*i (a n<r<) (S rn*wi <3 raw) 


*10 rn. of Sodium citrate furm*h J (.m of SoUium 
jO (jin. of Soda bicarbonate fumiah 2 7 cjm of Sodium 


T he blood was examined for lar lie an rJ in five patients shorth after wound 
ing The findings were compared with those from tests done in normal active 
soldiers and in bed patients <onv jUsting Irom severe wounds The reni * 
are recorded in Table XXIIA The' shove a twofold increase in the eoncentra 
tion of lactic acid in the wounded when compared with normal active soldiers 
and with patients at bed rest 

Sodium was measured in too few eases for reliable averages Most of t « 
allies found were within the normal range Magnesium like phosphates on the 

' j de ffas increased, but not suflieientl) to afftet tot il acid ba.se t‘l«d<b n « m 
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Creatmuna was present at some time in all but one o£ the patients who died 
and in whom the tests were made (Table XXllG) It was present m approx 
imately one half the patients who Ined Table XXI I C suggests that crcatmuria 
is more likely to occur m the group of patients who had been in severe shock 
than m the others Of the 18 patients who had been m moderately severe to 
severe shoik, only 4 failed to show creatmuna It appears that creatmuna mas 
be the result of metabolic changes winch accompanj shock 

Von den Bergh and Plasma Hemoglobin Levels 
Type of iVouud — On comparison of the tjpe of wound with bilirubin and 
ptasma hemoglobin, no impressive relationships are found (see Table XXIII) 
The Passage of Time — The v an den Bergh index rises significantly with in 
creasing time from, wounding to examination (see Table XXIV) This may be 
due to the absorption of breakdown products from hematomas, and to impaired 
fiver function (see the following section on Liver Function in the Newly 
Wounded Man) The situation is simpler here (since these patients have in 
m%t cases not yet been transfused with blood) than it is later when large volumes 
of blood have been given These may tend to elevate the bilirubin level The 
plasma hemoglobin level appears to rise with the passage of time, but this is 
not significant, as far as the data at hand arc concerned 


TABta XXXV Van den Bergh and Plasma Hemoglobin Levels Compared With The 
Passage or Time 



Clinical Condition, { Degree of Shock ) — There is no clear relationship of 
shock to bilirubin or 10 plasma hemoglobin lev els (Tabl e XXV ) II ow ever, when 
the bilirubin level is placed against the blood loss (Correction “A”) asigmfi 
cant relationship seems to emerge, although the values are all at a rather low 
Iciel (Table XA\ I) Presumablv the use is to be accounted for hy hemolysis 

Table \\\ Van den Btwju and PiasWa Hemoglobin L£Wlb COMriREp Wmj Pec&fe 
or Shock 

\Jt Values Before Operation, and Anesthesia Excluding Crush Ca«eg 
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presented m Tables XXIIB and XXIIC Sixtj nine urine specimens Mere 
tested (see Table XXIID) Creatine was found m the urines of 22 of the 32 
patients (Tables XXIIC and XXIID) Kearir one half the cases (6 ont of lo) 
showed creatine in the urine when examined preopera tnely, while 20 of 23 pa 
tients whose urines were examined postoperatively were positive for creatine 

Table XXIIC Analysis or Besclts in Thirty Two Patients Tested ron Ceeitimteia 



SHOCK 

OPERATION 




E 

J 


5 * 





5 « 



It 



5 s 

|| 

|a 

CLASSmCATION 


c £ 

52 


Patients who had boih po*itnC 


7 

Po« 2 

Pos H 

and negative urinalyses (9 
cases) 

Patients who had onlr negatiie 



Neg 5 Neg 5 

6 

4 

« 

6 

urinalysis (10 cases; 

Patients who had only po itrre 

6 

7 

1 

9 


Kidney 

Intrasbdominal 

Thoracoabdominal 

Thoracic 

Soft parts wit* fracttue 
Soft parts frec,nre 
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TABLE XXVI BtURUBIN AND PLASMA HEMOGLOBIN COMPARED WITH RlOOD LOSS 
Tlrte Oases With Slight Blood Volume Gam Considered to Have 0 Per Cent Blood Loss, 
Cru«h Ca«cs Excluded 


BLOOD LOSS’ 
CORRECTION “a" 

l 0 5% 

515% 

15 23% 

25 40% 

OVER 40% 

B Unit m (mg 

Plasma hemoglobin (ms 
%) 

0 31 ± 0 07 
(6 cases) 
135 ± 20 
(7 ctwO 

0 5lS ± 0 10 
(8 ca«es) 

11 2 ± 3 6 
(8 eases) 

0 50 ± 0 10 

(10 ca«ex) 

98 ± 20 
(11 ca«es) 

0 52 ± 0 05 
(20 cases) 
14 3 ± 1 6 
(20 cases') 

0 04 i 0 11 
(18 cases) 
100 ± 13 
(18 cases) 


’Observed values less all fluid received until blood volume determination was completed 


LIVER FUNCTION IN THE NEWLY WOUNDED SIAN 
As described tn the section ot the monograph mentioned m the footnote, 
page 672, on “Liver Function in the Severely Wounded,” the only direct lab 
oratorj test of liver function earned out here was bromsulfalein excretion The 
Un den Bcigh index and uric acid levels have also been considered as being 
m part at least related to hver function 

Bromsulfalein Retention 

On ArruaZ at the Most Foruard Hospital — In 59 patients the bromsulfa- 
lein retention on arrival was 12 4 ± 1 2 per cent, forty five minutes after 5 mg 
per kilogram body weight had been injected This w well above the normal of 
10 + 01 per cent (see the Monograph, 45 subjects) and above our arbitranly 
chosen upper limit ot normal of 3 per cent 

Location of IV ound — In 22 patients with extremity wounds there was 13 3 
4 23 per cent retention, and ih 18 with abdominal wounds there was 14 7 ±21 
per cent retention — no difference However, 11 men with penetrating chest 
wounds had onlj 7 0 ± 1 8 per cent retention, significant!} lower than found in 
the other groups 

tobifamsiUp to Time FoKoiung VI minding — There was no difference m the 
bromsulfalein retention m men examined within the first six hours after wound 
mg 14 4 + l 8 per cent (29 patients) or after the first six hours, 13 1 ± 1 6 

per cent (19 pi ti C nts) 

Relationship to Shock — In 55 patients separated into the four groups, 
Shock Slight Moderate and Severe Shock, no significant correlation with 
the bromsulfulun excretion could be found neither was there anj correlation 
with Wood volume or hemoglobin loss 


Table XXV 11 Plasma Oncost levels (Mq Ter CfstI 


TJ-pj j- ,\ 

NOVZ 1 

siiniT 

MODERATE | 

SEVERE^ 

iwiationnhip to degree of) 
shock | 

134 i 9 
(9 ca«e») 1 

| US* i S» 

1 (14 c»«e-«) 

irs ± 13 

1 (19 cases) ] 

-03 t 26 
(13 ea«es) 


I 5 TO 15% 1 15 TO 
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of blood in damaged tissues followed bj absorption into the blood stream There 
is no apparent correlation of blood loss with plasma hemoglobin values 

Blood Sugar 

The blood sugar lesel* in the fiG wounded men we studied as the} arrived 
at the forward hospital is above normal (Table XX\II and Chart 17) Some 
of the men had had plasma, but more bad had a significant quantity of blood 
in resuscitation before the determination was made 



KtltTlCNSHIr TO TIU( ML* HOMS* T TO » 1-000 10SS 

nrrts wOuMoma 



The blood sugar le'el appears to rise significant!} both with increase 
blood loss and with increase m seventv of shock The glucose It'd maV 3 g 
sMth the passage of time following wounding but our data are not extcnsiv 
enough to demonstrate this Presumably the elevation in blood sugar •«** * 
due to mobilisation of lner gljeogen following adrenal aetiuH and pro a 
reflects the emotional and physical stress the individual has experienced 
^~7y orm *l W the «n«th^ * e *** “ M *° 90 me ceD ‘ 
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volume loss or hemoglobin loss and the degree of shock met clinically This 
supports the view that the major cause o£ the shock v>c encountered is hemor 
rhage 

No important differences in blood volume or hemoglobin loss were cncoun 
tered with the passage of time from wounding to examination This is possibly 
to be accounted for by the high priority and consequent rapid e\ acuation gnen 
to bleeding wounds 

The clinical condition of the newly wounded man offers abundant evidence 
that his internal state lias been profoundly altered by the time he enters the 
forward hospital In addition to the matters already mentioned, this has been 
studied in terms of nitrogenous waste products electrolytes, bilirubin, and blood 
sugar In general, these were not found to be influenced by the location of the 
wound The nonprotem nitrogen blood level rises rather strikingly with delay 
following wounding The full significance of this is not clear, but it offers 
grounds for some interesting speculation As one examines the four shock 
groups in sequence from no shock to se\ere shock, significant rises in nonpro 
tein nitrogen creatinine, phosphorus, and magnesium are found 

Acidosis was present in the patients with sea ere shock There is a consider 
able fall m carbon dioxide combining power here as compared with that present 
in tho no shock group of patients The acidosis appears to be of tlic “metabolic” 
type 

ho evidence of salt deprivation was found on hospital entry Examination 
of the admission unne specimen with regard to hydrogen ion concentration and 
specific gravity indicates that the men studied had essentially normal renal 
function at the time they were wounded 

The Min den Bergh index rises significantly with increasing time from 
wounding to examination This is discussed bncfh No clear relationship of 
shock to bilirubin or plasma hemoglobin le\els was found Tho hlood sugar 
Icicl was found to be abo\e normal It is particularly high in the severe shock 
group 

Definite depression of In or function as measured by bromsulfalein rcten 
tion was found on hospital arrival Tins is discussed in its relationship to loea 
tion of wound to time following wounding and to shock The administration 
of one or two units of plasma appeared to impair liver function still further 
This is a trinsitory effect and is not increased b\ giving three or four units of 
plflsnn 

RFPERFXCES 


l Rcecbcr H K Pntn m ire n Wounded in Battle Ann 123 90 1915 

- Burnett 0 It Ulan 1 F F and HeeeJier JI K Electrocardiograms it 
r'hoek in Man J Clin Investigation 21 6S7 lit, 
i lUvrhe, ji K an! Burnett C II Iifld Fvwr « 
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Relationship to Plasma Administration — Curiously enough, there was a 
great increase in bromsulfalein retention {14 0 + 2 0 per cent, 23 p3t«nfc) 
10 men who had had one or two amts of plasma o\er those who had had none 
(60+20 per cent, 15 patients) Three or more plasma units did not increase 
the effect bej ond that produced by one or two units The effect was transient 
and disappeared between the first and second day following operation 


Van den Bergh and Uric Acid 
Van den Bergh and une acid have been discussed elsewhere i 


this same 


section 

SUMMARY 

In the past, battle wounds have been described chiefly in terms of organic 
damage or tissue loss The purpose of this section is to describe, shortly after 
the soldier has arrived at the forward hospital, the latent consequences of i® 
wounds, as they have influenced organic function and produced abnorma dies o 
the hlood volume and chemistry, and abnormalities m the urine These matte ” 
were studied before resuscitative efforts had yet been made, in 10 pa ie ® 
Altogether, 1S6 patients were studied in the course of the work earned out W 
Board for the Study of the Sev erely V* ounded 

In considering patients who had received not more than one rout T 
or none at all, it was observed that the hematocrit was higher in those 
abdominal wounds than it was when the wounds were m the periphery • 
body, but even in the case of abdominal wounds, the average hematoents 
somewhat below normal While severe hemoconcentration ran occur mb ^ 
m crush cases, and in abdominal wounds, this was infrequent i 
is by no means a general characteristic of shock as we saw it 

■When the group of patients who had received little or no Pb* sm * ** 
them™ at the t.mo of first e™»®a..on « dmded into two P®*. * «$£ 
upon whether or not more or less than 30 per cent of the bloo to m 

lost, a puzzling situation teas apparent the plasma proto® 
the more seterclj bled-out group was 6 1 C» per rent T is 
below normal On the other hand, the hematoent ® this same gw P ^ 
to 36 from the normal of «, a reduction of 234 rer , lcaM „f 

thus fell about four times as much as the plasma proteins 1> bfc 

this is that the blood had been diluted with protein neb fluid Its I*®* 

source is discussed influenced In 

rmdeuce is presented that the plasma protein lei el was not 
ft. p^iatherapo, although the hematocrit was There » • ““ 

, _ t JJS onc passes from the no-shock to the severe shock grotp 

Uem , oa nt t h e independent variation of these tw o factors are given 
examples of the in P^ the , r b ,„ d solume (corrected) nd ■ 

Me ” f - manWS of hemoglobin and ,« reeoter, more than pn-J 
correspon jjfood loss with various types of wounds is discus^ 

generally suppo ’ tj,ere is a quantitative relationship between 

Data are 10 
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b» reaction Polythene cellophane, on the other hand, causes a marked fibrous reaction »mj has 
been Med »» the treatment of aneurysms of the thoracic aorta, its branches, and of the pul 
wouary artery The group which was reported uietuded fourteen syphilitic aneurysms two d>s 
reeling aneurysms, two congenital aneurysms and one of the pulmonary artery ( Ei'entnenger 
complex) The u*e of X rays was urged, particularly the lateral protection, and angiocardi 
Ography for diagnosis Seventy five per cent of the aneurysms showed no pulsation Many of 
the aneurysms were multiple CongeP'tal aneurysms simulated the embryonic aorta Contact 
Of He aneurjsra with any bony structure is a contraindication to operation Should the 
aneurysm compress the bronchus as evidence by atelectasis or apparent contact of aneurysm 
and bronchus, the chest should be decompressed pJior to intubation by removal of a segment 
of clavicle, or excision of the upper two ribs unilaterally with the contiguous portion of the 
sternum or the resection of a V shaped wedge from the upper sternal margin Preliminary 
decompression is usually indicated in aneurysms of the ascending aorta and innominate artery 
The cellophane is applied loosely and fixed with sutures to prevent displacement Even partial 
encirclement of the aneurysm with cellophane may produce relief Polythene cellophane should 
not ho applied to the auricle becaw'O it is too irritating Pr Karl Foppe reported his 
experience with twelve thoracic aneurysms of which only two were operable Old age and 
cardiac decompensation are eontrain licationa to operation His best results were in fusiform 
aneurysms of the descending aorta After operation the aneurysm does not decrease in site 
roontgenologtcaUy 


Arteriovenous Fistula of tha Lung, Herbert C Mater, New York —Arteriovenous 
fistula of the lung is in reality a cavernous hemangioma with an aneurysmal communica 
tioo betaeen the pulmonary artery and pulmonary vein, producing an inadequacy of 
oxygenation Rarely the bronchiol artery may communicate with the pulmonary vein 
These fiMubia are not ol tmnmatv origin They are frequently associated with telangiectasia 
about the face, especially the lips A loud murmur is usually heard over the portion of the 
lung containing the fistula, this murmur is louder during inspiration These patients present 
* picture of cyanosis, dyspnea eluhbmg of the fingers and toes, and polycythemia with head 
ache The heart is not enlarged Roentgenograms show a fluctuating tumor and the coni ours 
the miolved vessels “ — — * ered blood cell 

<ount may be as high as the hematocrit 

may be up to 80 per cch , cent Arterlo 

venous fistulas of the lung shoul l be distinguished from true polycythemia and congestive heart 
lesions Malignant hemangioma of the lung is very rare and does not present the Symp 
tonwtology of arteriovenous fistula Treatment ronsists of exci’ion of the fistulous cciramuaiea 
ti°n, preferably by segmental resect i' n In practice, usually lobectomy or pneumonectomy 
■a needed to eradicate the shunt \dequate vascular channels must tie preserved for the return 
of venous blood to the heart Pneumothorax is wholly ineffective since it does not collapse 
the vessel* mvolvid 


Blood volume 
Plasma volume 
Hematocrit 
Oxygen saturation 
Cardiac Output 
Enlargement of heart 


ARTFRIOYIMU S AXEL R VMS 
nYwrruK oirci lation 
Increased 
Increase t 
Normal 
Normal 
Increased 
Pre ent 


PLLitOXARY CIRCLUATION 

Increased 

Normal 

Increased 

DecveiiseA 

Normal 


Tn the discussion Hr B H Sweet reported two such cases in which the lesion was 
located in the right middle lol e (This was similar to the case reported by p r Sohn C . 

hvtwgo meeting in )■>»» ) Dr E. XL Sbefts emphasised the familial character 
“ fistulas and said that phlebnthrombosis should not be an uncommon complication 
increase in b)»od tiseositv Dr E, E Byron said that disappearance of the 
nl cyanosis mar |>e delated after operation Dr. Dewey Blsgxnt *aid 
* fisftt/x* had undoubted!* iwen mi««ed in the past Dr E. I Evans, 
hat became of the red blood fells 
s lost at operation than suspected He pointed 


■fUECS * 
of these 
Iverause of the 
polvevthemia i 
that these arte 

IW speaking of the in»«w\ (Wo volume wonlered what W-a 
and surmised that perhaps more Hood a 
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TWENTY SEVENTH MEETING OF THE AMERICAN ASSOCIATION' 
FOR THORACIC SURGERY 
St Louis Mo, May 28 30 1947 


Frederick C Fi«iibvck M D , Washington, D C 

Dorsal Sym pathetic Qanglionectomy for Intractable Asthma, Duane Carr, Memphis— 
Asthma, a syndrome of unknown origin, larks a clear-cut physiologic pathologv The norms 
power to expand and contract is lost, anil the bronchi remain constantly in contraction * 
asthmatic state is probably a combination of swollen bronchial mucous membranes an * 
inability to cope with thick, viscid secretions, that it i« dne to broncho-pasm is iw«*£ 
Vagal stimulation docs not produce asthma Contraction of the bronchi persists ** 
attacks The bronchi may be more sensitive to adrenalin after denervation Earlier *« 
had obtaineil varying degrees of relief bv alcohol injections of the dor«al ganglia, * nn 
of the posterior pulmonary plexu«, and by combination of dorsal ganglionectomy w» , 
of the pulmonary plexus Surgery is restricted to asthmatic patients of ong » “ 
are irresponsive to the usual drugs (namelT, epinephrine or aminophyUin) * n , 
procedure* Dr Carr reported the end results of five cases m which operation 
three to ten years previously The first two ca-e* were by the Ad-on technique «“ 

of the third an 1 fourth ganglia , the other three were performed through * P* f, *’*P , th , 

with removal of short segments of the third and fourth rib*, and " ,ra f' e "_ * , „ ,n 

Hand, third, ..4 (north (U|I< Th,„ ot tb. 1 .Wot, «.tr rolorM ill I"™ ^ ^ 
nhibitrd long p.r.od* o( prrnoo, dimhilit, Snmr more ’sn.hitrty ' ra , nt 

rrlirf si, del.yed, ml on. ... now .mmr.t.ntrly nllrr oi»r.l»», , •*» 

The seventy and frequency of attack* have been markedly reduce! o 
with aspirin or tetral The patients are all able to work 

Dr A. J Grace described eleven case. ,n which he had creed the *££££* 
plexu', with three cures and varvtng degrees of benefit to the o e n ^ ^ 

need for eradiating infection and eliminating allergies ParaT "J b an(] were 

effective m his han.l« frurgical division of tie vagal branches shoull reduce spa 
non, and benefit the accompany mg eraphvsema Dx Oslei ‘ AM** Aguiar 

pleural re-cction of the vagal components and noted that there Fmn! .,^ma » h*' 1 ' 

branches Expiratory function is improved and vital eapacitv increase* P ^ Ralph 
fited He transplants the vagal stump into the pleura to discourage ngr tk# fcs0 K 

Adam* wondered whether any of these patient, developed Birand . ^ t tJ|>t 

He observed that since the-e were postganglionic operations it was rca jn rlllc l, 

the benefit would be delaved ne reported four eases of emphyeoa , H 

S7. ^ 

... a«j~d t. •»”* ■■ 

_ With a Hew Method for the Control of Intrathoracic Aneury^s. 

Although manv method* have been u*e<l to obliterate aneury . „ 

Ah»tt, ,»„h fo, . ™>„ 7 mstod n.eoC 

s have resulted from the o*e 
irritating an • e iBW ’* 


the thorax, there obliteration of the «ac Pesrse 

the chrome P«8"* a mth cellophane Conflicting repo. 

occlusion of the dog hane Moi-turr- rc-i-tant eellophan 

of different types of tel * 
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went of esophageal cancer surgery has been the adaptation of the stomach, replacing the 
excised esophageal segment, tuthra the chest Continuity is reestablished by anastomosis 
of the mobilized stomach to the remaining esophagus In effecting anastomoses in high 
lying cancers, the esophageal stump is brought over and anterior to the atch of the aorta 
This technically difficult procedure carries with it an operative mortality three to five times 
as great as alien the esophagus is left in place From the standpoint of surgical anatomy, he 
urged that the esophageal tube be divided into fourths rather than the u^ual thirds Explora 
non was done in. sixty seven ca«es and forty four were operable In age, the patients ranged 
from 52 to 84 years, but the general condition of the patient was more important than the 
chronologic age All caves are biopsied preoperatnel), and bronchoscopy is carried out as well 
«* esophagoscopy, to exclude invasion of the bronchial tree Transfusions and intravenous 
alimentation are employed to improve the patient’s condition Forty eight hours before opera 
turn, penicillin is started (50,000 units every three hours) Anesthesia is begun with endo 
tracheal nitrous oxide to permit the u*o of the high frequency current, thereby saving time 
W opening the chest Once the chest is opened, tho nitrous oxide is replaced with pentothal, 
ether, and oxygen Exposure is obtained by excising the ninth rib The nnastomos's of the 
stomach anil esophagus 13 done in three layers Of the forty four patient* found to be 
operable, <5a per cent survived operation There was one interesting case in winch a second 
resection was done for recurrence two months after tho original operation, and the patient 
« now apparently m good health Oa»tric dilatation occurred only when both vagi were cut at 
Operation and was combated bv continuous suction drainage In tl e discussion, lit. Richaid 
Sweet said that he was opposed to inversion and purse stringing the esophageal end of the 
stomach, since it precluded a secure, neat closure Reporting an extensive experience 
at the Massachusetts General Hospital, he said that 69 per cent of the tumors of the 
lower esophagus wero resectable in contrast to 64 per cent for tho middle third of tho 
esophagus The mortality rate was 12 per cent for the lower third and 22 per cent for 
tumors of the middle thud of the esophagus He advocated exusion even when it was 
obvious that it was only a palliative measure It was most encouraging to learn that the 
mortality rate for the cases done in J94j and 1916 was only D per cent Dr M E DeBakey 
and Dr W E Adams described methods of enlarging the esophageal hiatus at the site of 
the anastomosis Dr Adams stated that the recent mortality at the Unuersity of Chicago 
na * but IT per cent His longest survnor has thus far lived fifty months ne suggested 
that in closing the chest two Folev catheters lie employed since their inflatable bulbs permit 
drainngo without plugging Dr Adams said that he had one patient living and well nine 
years after operation fn his last twenty seven eases, there had been only two deaths In 
“** experience high resection and anastomosis were no more dangerous than in the lower 
third of the esophagus 


Congenital Esophageal Atresia and Tracheo-Esophageal Fistula, Clayton G. Lyon. 
Sin Francisco (read by Brodie Stephens because of author’s illness) — Approximately 46S 
cases 0 f esophageal atresia with or without tracheal fistula, have been reported Forty 
Vfiht patients have bien successful!! operated upon Thu anomaly has been clarified by 
Evdd into fite tvpes of which tvpes III and II are much the most common 1 eae types 
consist 0 t a Wind xrj per esophageal Stump and the distal esophagus communicating either 
*vith the wall of the trailiea or its bifurcation at the canna About 85 per cent can be cor 
reeled surgically in the remaining 15 per cent the esophageal ends are too widely separated 
«o permit re -establishment of e«ophsg*al eontinultv The presence of frothy oral secretion 
an l persistent regurgitation indicates esophageal atresia Under thp fJnorowwpe, 1 q to ffjf c r _ 
of (ipiodol row l 1 * instUUd through a small catheter to determine the level of the upper 
esujVig^n segment The lipiodul 1* then aspirated Barium should never be used When 
a flat plate of the abdomen shows gas in the gastrointestinal tract, it confirms the presence 
of a tracheo-csoplagea! fistula (typo III l\ or I 1 and indicates probable operability Tie 
earliest surgical attack on «h»* problem « as cervical nophagostomy and gastro.tomv, with 
subsequent ron-tiwlmn of *n antethoracie e«o r hsgu. I n 3939, the fim rocewfu , } . 
thoracic esophsgo-esophagnstomv was performed through a right sided extrapleural approach 
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«‘«r t tb ' ombo3ls was du « t0 stasia and educed cardiac output la chuig Ur llJ-er 
**’“ that absence of cyanosis indicated U>at the bronchial artery participated >e tie -hm 
rather than the pulmonary artery 


Resection of a Coarctation of the Aorta Followed by Subclavian Aortic Anastomosis, 
•Jatnes T 0’ITetU, Winston Salem —Of tho*e individuals with coarctation, "5 per tent 
tfts before they are 40 years old Death may occur suddeniv, often w unrccoguited casei 
tfne to rupture, or cardiac lnsuffii icnpj and subsequent de coape niat ion, and/or infection 
Crafoord’s two original eases done m 1944 were described both patients eon >n#y wd 
Gross' experience was related, beginning in 194o, with fifteen eases and bot two deaths. 
Blalock's experiments were noted (1943) m which u«mg anestheti/ed do^s, the arch of the 
aorta was divided, the proximal en<l closed, and the «ubclaVm artery anastomosed to the 
distal aortic segment Twenty file per cent of the dogs survived Excision of the coaMM 
area and end to-end anastomosis is the better procedure except when the extent ol tte 
e<ei«ed segment is sufficiently great to c4Us e tension on the suture Unci. In this situation, 
the subclavian artery, which is n*ual!y dilated, may be emptied instead of the short proximal 
aortic limb, in the anastomosis Clagett first carried Out this maneuver w Augu*t, W®» 
when confronted with tOi> great ten'ion on the suture line of a proposed aortic »p4to*n4 
anastomosis On Dec 2I> 1946, Bradshaw performed the fame operation in a patent 
presenting tbe characteristic symptoms of high bioo 1 pressure in the arm", low Wood pre-Wrt 
in. the legs, cold feet, weakness, distended cervical veins, and systolic and diastolic mormon 
over the pulmonic area The approach wa* through the bed of the fifth rib on the left ni« 
Dr It, Bradshaw displayed a clamp which he had devised for occluding the aorta snS sob- 
cUvian artery Surgery is possible in coarctation because the le"ion itself w re«pon»iWe for 
tbe development of numerous c< laterals, in Diet, the subclavian artery is Irena cully {oaod 
to be dilated to that it is at 1 urge at the aorta Jo the duva««ioB, X>r S ’« KiKtn£ton 
Speaking for Dr O T ClAgett) said that the operation was one of necessity rather thsn at 
choice Dr Clagett has done five <a«c* employing the subclamn artery to restore aotti* v& 
tuivivty , four of these were end to end, and one was an end to side aaa*tomosis ^ fa fie 
latter operation, the blood pressure in the arms d>d not decrease postoperative!* In this tw *• 
One patient died during his hospital stay Pr J XV dale suggested that should the subclavian 
artcry'bo smaller than tb B aorta tbe subclavian be transected obliquely to afford a matching 
lumen. Dr H T Barkley reported a patient who died forty-eight hours after operawm 
with nn intact anastomosis where the occluding clamps bad ivacVoxcd the mtun* 
caused a thrombus to form Or L.K Davidson emphasized the need of turning up P>1 
fieient cuff before making t&« anastomosis All of the speakers u*ed in eveiting continuous 
mattress suture, following Gro»a uuggevtion and practice in contra*t to Crafoord who eW 
ploved a continuous over and over suture 


Aorttc-pulJnUnary Anastomosis for RltfmoUary Stenosis, Willi* 3 Potts, Chicago-^ 
The indications for an some pulmonary anastomosis are the same *s tho'e for the Bla c 
operation, nani'li the tetralogy of Fallot The rationale ol both operations 11 ha se “ otl 
need to augment the pulmonary blood flo* which is reduce 1 by the pulmonary stenosis- 
The incision is through the fourth inter»pace Bv the use of a isgenion, ffamp 
which patliallv occlude" the aorta permitting the flow of 1 lood beyond the damp h 8l * t0 " 
side anastomosis is made with the pulmonary artery Tbe aovwouuAtc hiatus i* 'rum 
v 4 to inch in length The proce lore has been earned out in twenty seven patients 
There were twenty five survivor* and 0 f these twenty four were touch improved «■! ooJj one 
aUghtly improved Dr J J Ifanjoa said only one aortic pulmonary anastomosis had been done 
at Johns Hopkins 


Diseases Ol tt-c TSajtugua P*ol E Eottnger Chicago —-Thu p refutation *«ji«is(e<f 
t an excellent colored moving picture taken through an e*opha go-cope aemoortmtu-j 
maur latere, ting condemns of the esophagus 

q rtdcai ManaKemcnt of Carcinoma of the Lower Two- thirds of the Esophagus “6 
Cardiac rf Stomach, John XV Strfeder, Boston —The chief factor » the improve 
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ventilation, consisting of a. respirator built into the circuit of a gas machine The re 
breathing bag 13 contained in a rigid glass cylinder permitting the anesthetist to visualize 
and anticipate the patient’s ventilation requirements Although the patient is apneie 
ventilation is adequate Nitrous ©ride and ether are administered endotraeheally No 
positive pressure 13 used until the pleura is opened and then neier more than 10 to 1 1 
mm, and at a rate about one half of normal A short period of hyperventilation produces 
apnea which blocks out stimulation of the respiratory center and permits the anesthetist to 
assume control of respiration Dr Claude Beck said that manual compression of the gas 
lag was neither dependable nor satisfactory since prolonged manual compression was not 
conlueive to the return of normal function He considered a mecliinienl respirator such as 
Dr Mautz described, as essential and emphasized the need of adequate ventilation before 
attempting resu citation of *1 e heart Dr Frederick Kergln said that when prolonged anoxia 
occurred during intrathoracic operations the contralateral lung nu„ht l ecome atelectatic 
duo to melnstmal shift Dr Mautz urged again that it was not only necessary to cotubit 
anuria with an adequate oxygen aupplv but even more important to eliminate carl on 


The Diagnosis and Operability of Bronchogenic Carcinoma, John H Gibbon, Ihila 
delplua— The overall survival rate for both bronchogenic and gastric cancer after surgical 
extirpation is 22 per cent Furtler improvement in the treatment of bronchi genic rnneer 
depends upon earlier diagnosis and wore radical surgery The earliest svmptoms were couj 
bouts of pneumonitis, and chest pain other symptoms of value were sputum hemoptysis 
weight loss, dyspnea, nnl wheeze Fifty six patients with proved cancer of the lung were seen 
>n the pa*t fourteen montl s Exploration was done in thirty one of tl cue and twenty one 
Were resectable with but two hospital deaths Cytologic examination of bronclio*copicallv 
temoved secretion has prove 1 n valuable ail in earlv diagnosis A recent improvement in this 
technique applicable to eecretion fret patients consists in instilling salt solution into the 
suspected bronchus and then aspirating it In twelve of the patients in whom no biop*v was 
obtained malignant cells were found in the secretion an! nine of these were explored largely 
on the basis of finding neoplnstir «ells in the bromhia) sporetion Contraindications to 
rurgery are the presence of u hemothorax and metastases out«ile the involved hemitl orax 
Paralysis of the diaphragm should not be regarded as a contraindii ation, nor slioull a 
recurrent laryngeal nerve palsy since 10 per rent of these latter occur witlout sati*factorv 
explanation He urgel ft more radi al extirpatnn often opening llie pericardium to ligate 
the pulmonary veins This 19 desirable since tl e neoplasm frequentlv extends along tl e«e 
ve sels Tho pulmonary artery is ligatel extrapencardiallv In this eerie* the tissue rejected 
included portions of the diaihragm in two cases the phrenic nerve in two the chest wall in 
me instance and the vagu« nerve in one Dr Peter Herbut the conuthor descril ed « larger 
penes of patients (214) from whom 162 specimens were obtained Eighty nine of the 214 
bad proved cancer of the lung Malignant cells were found in the bronchial secretion of 


*' of the fib patients (f<6 per cent) while positive biopsies were obtained in 4(1 patients 
(4o per rent) He described the Papanicolaou tei Unique The neojla*tic eells are pleomorj lnc 
“id fall into three categories namelv (11 squamous cell t "• per cent) (2 1 un lifferentiate 1 
per cent), and t3) all others (21 per cent) each with well defined cellular characteristics 
"iler application of this valuable methol of earlv dngm ehoull result in n higher rate of 
rescctahlitv In the discussion Dr Michael DeBakey emit that liopsv confirmed the 
diagnosis before operation in two thirls of his case* In a sene* of 412 cu*e* 121 patients 
were eon*i lered inoperalle and 211 were thought operalle, 4> of these refused operation 
«al in 246 exploration was done of this latter group po were foonl to be inoperalle (ill 
per rent) Of those cxjlorel 60 | cr cent were resectable The itiortaluv rate prior to JO 12 
Tm 46 per cent since then it has been to pe r cent The five vent survival rate ha* Iwo 
*3 rer cent (better than that of g*«tne eaneeri He noted that imw patients die within tie 
two rear period of recurrence an! extension On the l>a»i* of this large experience 2 survire 
6ve venra out of cvcrv 23 patient* however if all 2o were rc«crtnlle tlen 5*2 mmlit le* 
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The u e of endotracheal anesthesia "as advocate 1, whwh would reduce respiratory motion 
and permit frequent aspiration, plus a transpleural approach on the left *iJe to facilitate the 
mobilization of the atomvh and its atn.tomoxia with the proximal etojhageal pouch Four 
tases were reported, done within the last six months, two patients had died within twenty four 
hours and thirty six hours, respectively, of aspiration, a third died thirty dais nfter Opera 
tjoa, due to a second and unrecognized stricture below the site of the anastomosis. The 
fourth was doing well four months after operation Two rows of sutures were emploied in 
the anastomose i u the di«* u**ion, Dr Cameron Haight described his right aided extra 
pleural approach, and emphasized that the presence of air in the stomach was reasonable 
evidence of opernbilitv IK Nh Deven reported a senes of forty two cases, ten patients 
are living with gastrostomy and conical esophagostomy, and eleven are hung after 
pnman anastomosis 

Esophageal Hiatus Hernias of the Short Esophagus Type. Etiologlc and Therapeutic 
Considerations, A. M Ol'eq, Rochester, Minn — One hundred seventy live patients mlh 
esophageal hiatal hernias of the short esophagus type have been seen at the Mavo Clinic 
during the last ten years, comprising 10 per cent of all hiatus hermas The larger group 
of hiatal hernias are of the sliding and paraesophageal tvpe and must be distinguished 
from those of the short esophagus tvpe \ ray examination and endoscopy are nece' s *i r 
to make the diagnosis The esophagus is less than fourteen inches long The patients pie 
a history of dysphagia, substernal pain, and hemorrhage They occur mo«t eommonlv ia 
patients between oO and 70 vears of age, and the duration of svmptoms is usually over 
four vear* There may be an associated scleroderma tsophagoscopy reveals inflamm* 
tion, ulceration, and an incompetent cardiac sphincter Gastric muco«a is obtained on 
biop 4 v It is «ugge*te<l that many of the-e are acquired rather than congenital m origin 
namel v, they occur late m life and the patients frequently give a history of longstanding 
digestive disturbances, with vomiting and regurgitation, which produce inflammation 
(e«ophagitis> and ulceration Many hernias of this type have an associated stricture of th» 
esophageal gastric junction, the result of a primarily incompetent hiatus which haj permitted 
the backflow of ga.fnc juice, producing inflammation and later stricture and steno*!* A» » 
rule, «urgerv is not indicated for thia type of heema When stricture is pre«»nt, dilatos 
should lie carried out up to 50 French The anrillxrs measures consist of an uher (high 
protein) diet, antacid*, weight reduction, and sleeping with the head of the bed elevated Dr 
Stuart HaniHgtoq emphasized the importance of distinguishing these short esophagi*' 
hernias from true hernias the latter are treated bv replacement anl repair of the defect, 
while the former are treated by elevating the diapl ragm 3 to 5 rtn , and reconstructing 
it at that level nbo , e the cardia They are prone to r<s ur \ hernia of the *hort e«opha?i* 
tvpe may coexist with a para esophageal her l)» • * i ' J < 1 * 

esophageal resections for carcinoma 13 j 1 i ’ ' 1 ' ■ 

tvpe with characteristic symptoms Dr (■ .«•.!■. ' S - ’A I" ' • 

use of e-oph 'gogastrostomr in the surgical trcitment of this condition The frequent* of l"f 
nssix lotion of the short esoj hagus with carcinoma of the esophagus was commented upon 

Controlled Respiration tn Transpleural Operations, Frederick R Maot*. Cleveland— 
The phvsiologic aspects of the meehanual control of breathing were reviewed, f*v>n» 
particuhr emphasis on tie integration of open pneumothorax and ane*the*ia t* 
the respiratory center remains alert, the alveolar carbon dioxide » Q1 be fairly constant a ^ 
ference with the elimination of <arbon dioxide gives one more concern than the oxygen 
One may compensate for hypoxia bv iocre-,sing the available oxygen m the as e»ttetie »>i ^ 
Inertia of the respiratory center will permit excessive accumulation of carbon dio* 1 ' 
position of the patient on the operating table reduces vital eapacitv The open poe“®" ^ 
of thoracotomy reduces vital capacity as murh a« 50 per cent On opining w * om „ 
is an increased respiratory effort to c«mjen«ate for diminished aeration wh«h a ‘ , '‘ D ffom 
progres-ivelv worse Open j neumothora* impair, earbon dioxide excretion R£ ' „ 

the wound, the lungs, or the trachea may eitler stimulate or depress the re*p r* f ma „*rr 
In lD4f> Dr Mautz demonstrated nn ingenious apparatus for Intermittent P u 
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ventilation consisting of a respirator built into the cireuit of ft gn a machine The re 
breathing bag Is contained in a rigid gla«s cylinder permitting the nne»tt etwt to visualize 
and anticipate the patient ■* ventilation requirement* Although the patient i* npneic 
Tent lation is adequate 'Nitrous oxide nnd ether ore nlmini tered endotracheal!' Iso 
positive pressure is H«ed until the pleura is opened nnd then never more than 10 1o Ij 
nun and at a rate about one half of normal A short perio l of hvperventilation produces 
apnea which blocks out stimulation of the respirntorv center nnd permits the anestl ctut to 
assume control of respiration Dr Claude Beck «nid that manual compression of the gas 
lag was neither dependable nor sati«faetor\ sihre prolongel manual compression was n t 
Condom* to the return of normal function He ronxileve) a mechanical resjiratot ruch as 
t)r Mauti described as essential anl emt1a*ized the nee) of alequate veutilati n loforc 
Mteirrptmg resuscitation of the heart Dr Frederick Kergtn sail that when prolonged Rnoxia 
occurred during mtrathoracic operations the contralateral lung ought 1 ccijme atelectntu 
da* to mediastinal *1 ift Dr Mautz urged again that it was not onlv necessar\ to com\ at 
anoxia tilth an adequate o*>gen supplv lut even more im[ortmt to elm mate carton 
dioxide 


The Diagnosis and Operability of Bronchogenic Carcinoma John H Gibbon l hila 
tfcfpfiia— -The overall survival rate for both bronchogenic and g istric cancer after surgk.ll 
extirpation is 22 per cent Further improvement in tie treatment of bron I ogeme can or 
depen Is upon earlier d agnosia and more radical surgery The earliest evmptoms were cough 
touts of pneumonitis and chest pain other symptoms of value were sputum lemoptysis 
weight loss dyspnea and wleeze hftj six patients with proved cancer of the lung were seen 
in (he pa«t fourteen months Exploration wa« done in thirty one of these and twenty one 
were resectable with but two hospital deaths Cytologic examination of broncho«copically 
removed secretion has proved a valuable aiJ m early lingnosw A retent improvement in this 
technique applicable to secretion free patients con ists m instilling salt solution into the 
suspe ted bronchus anl then aspirating it In twelve of tie patients in wl om no biopsy was 
obtaued malignant tells were foun l in the secretion and nine of tl esc were explored largely 
on the basis of finding neoplastic <ella in the bronchial secretion Contraindications to 
•itgety are the pro ence of a hemothorax and metastavs oot»ile the involve! hpmithorav 
Parades of the diaphragm sloull not be regnrled a* ft contram hcation nor «1 ould n 
recurrent laryngeal nerve pals) since 10 per cent of those latter occur witl out satisfactory 
explanation He urged a more radical extirpat on often upenin,, tl c pericardium to ligate 
me pulmonary veins This vs desirable rune the neoplasm frequently extends along the»c 
vessels The pulmonary artem is ligatel extraponcardiallv In this sene* the tissue respite) 
included portions of the diaphragm in two cases the phrenic nerve in two the chest wall in. 
one instance and the vagus nerve m one Dr Peter Herbut the coauthor descnlet n Ja^rpr 
senes of patients (284 ) from ntom Hi° »pe were obtained h g! tj nine of the 284 

bad proved cancer of the lung Malignant cells were found in the 1 ronchial secretion ot 


‘ Of the 8D patients (86 ) er cent) while ] ositive biops es were obtaued xs 40 patjeatr 
(45 ( er cent) He describe 1 tie Papvnicolaou tecl uique The neojlastic cells are pleomorphic 
and fall into three categories namelv (11 equamoua cell (To per rent) (2) un lifferentiatc ) 
(4 per cent) and 13) all others (“1 per feat) each with well lefined cellular characteristics 
" 1 ler application of this valuaf le methol of early ha gnosis should result in a h gl cr rate of 
resectability In the discussion Dr Michael DeBafcey said that liopsv confirmed the 
diagnosis before operation in two thirls of his rase* In a series of 412 ca*e« 12i patients 
wer* considered inoperable nwl 291 were thought operalle 45 of th e *e refused operation 
as! in 246 exploration was done of tl is Utter group Oq were found to be inoperable (40 
per cent) Of tho * explore 1 60 per cent were r e«ecta)le TV mortal {r raf c prior to 104“ 
was 46 per cent since then H has been 19 per cent The five year survival rate has been 
►3 per cent (better than tl at of ca«tr, c cancer) He note,! that m t pal lent, dfe , U (h ta tie 
•wo year period of recurrence anl extension On the ba*«, of th„ | ir g c ex r e ri ence 2 survive 

r ‘""" " *" ;i =v «.,* 
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SURGERY 


Cancer of the Lung Relationship of Topographic Teatures to the Interval and late 
Results or Operation, Arthur H Aufses. New York -In 1334 3n d 33 , 1 , ;, apw M 
predated hy Dr Harold Xnh of, reviewing large senes of long tumors from the standpoint 
Of topographical classification This clarification is broken down into three groups (1) 
Bronchus tumors (invasive le«ions dense 1 from the mam bronchi), which are topographies!!* 
diffuse They po«<esi marked tendencies to spread m the submuco -4 and n a the lymphatic- 
(2) CiTCnm-enbe 1 tumors (as identified topographically by n ray view) where lymphatic in 
vofvement is limited or late In this category, lobectomy is often effective (3) Peripherally 
invasive (medial n«pc*t more or lc-s cireom-rribed but inva-ivo of adjacent structures uni 
as plenra, pericardium, or dmphmgm) This type often an«es from branch bronchi tad 
spreads via the lymphatics This series comprises fifty four patients, subjected to pnromonee- 
tomy or lobectomy, who survived operation The follow pp includes a higher percentage of 
circumscribed tumors (amounting to 25 per ceDt of all pulmonary carcinomas) becau e a larger 
proportion of patients were operatic and survived for longer periods The roicro-copic feature! 
of these tumors bear no significant relationship to the period of surnvial tdenocarcmoms 
were found slightly more frequently in the circumscribed group. In Group 1 (diffuse tnnior-) 
there ■ ■ • , * 

Orot . 

Orou ■ ■ ■ 

(23 

was particularly true of mam tronchus tumors Lobectomy is ineffective when were is 
lymph node involvement but has a place m the treatment of circumscribed tumors Twentv 
eight per cent of the patients in whom lobectomy was performel survived tl e two-year period 
37 per Cent of tho-c in whom pneumonectomy was done survived longer than two years. If 
patients remain well for two years, it is probable that they are cured The absence of 
any correlation between the mtcro-copie picture and the survival period was again emphasued. 

Carcinoma of the Lung, Ralph Adama Boston —Out of a series of ISd ea-es of caaeer 
of the Jung resection was done in 5C patients, with 8 ho*pital deaths Six deaths occurred 
in the first 17 re«ections H> per cent), svhile there were onljr 2 deaths in the la-t ’3 
per cent) In the surviving 48 patients certain etudics were carried oot No patieat with 
undifferentiated (oat ceil) carcinoma has lived two years following resertioo Of 15 
patients living and well longer than one year, 13 were epi lermoid in type Three pat enti 
with epidermoid carcinoma grade in (Broder’s classification, have lived over two T ean 
and one oyer five year- Lymph node involvement definite!* wor*ens the progn>sv«- £s 
the 43 patient- 35 had pneumonectomy with 14 (40 per cent) surviving more than (wo 
years, including 2 who arc living and well after five years, 33 had lobectomy with S 0 
per cent) surviving more than two years and with 2 living and well more than five y««m 
Only in epidermoid carcinoma did the study reveal that the looger the duration of svmpfo®* 
prior to Tesection, the shorter ihe expected penol of survival In other types the sarrir* 
period was more eto-ely related to cell type than to any other factor If ihe pattest 
survives the first two years after resection he has a 60 per cent chance of cure 

In discos-ing the previous three papers Dr Byarts Graham said that any statistics 
■ ■ . . ild not be encouraged bv » nT 

- r to recur within that period 

. ration Were the operative 

on might be the treatment 

of choice In eancer of the bres«t «ome patients have recovered with local excision «r 
simple mastectomy, but the be-t over all results come from the radical operation Wit 
gland involvement, pneumonectomy should be done It is frequently impos-iKe t* 
determine the pre-enee or at«enre of involved glanj* by inspection alone They *re l*' 1 
likely to be ptt-ent when the tumor is distant from the hilum. Pneumonectomy ratfler 
than partial lung reaction, has 1 roduced more five year survivals Dr John Strfeder states 
that smears of *«pint«d bronchial secretions m cancer of the lung had proved So per cent 
pos t ve Dr Jerome Bead emphasiced the high degree of disability after paeumoaeetoiav 
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a mail our to jeoro of «60 Ho ml M-t P art.«l 1«»E Mould be eon 

nJommn nr Hen, en-e. e.neo tre-ermlion o! '“»«”>» « ™ 

disability attendant upon pneumonectomy should bo Considered rather t an t to oficra ivo 
ao.Ul.tr lie prnl.ed tke k. E k de C .eo of noeotnoi on d.. e nO>,. "W* obtn.nrt .n tie 
uueticie oumiatra of lroneh.nl reeretion. Hr Aoery re r orted n eer.eo of 50 t««oled 
fung cancers 29 were of the hilar or mam l ronehus type with 4 patients living, 14 w re 
of the circumscribed type with S patients living, nnd 17 were of the penphera ly invasive 
tvpe with no extended survivals- He reiterated that there was no apparent corrc a ion 
between cell tyre and survival period because the degree of malignancy depends upon 
fie "worst” rather than typical cell Dr John Gibbon urged pneumonectomy as the 
treatment of choice, but said that there must be surety of diagnosis before any lung is 
removed Dr Peter Herbut said that in the last 60 ca^s of microscopic secretion muma 
bon, only 3 ha l been mi««cc 
Hor» recent experience wqu 
m long abbess exhibiting 


exaunnn 
' year 
found 
bcrcu 


involvement in cancer of the breast He urged prompt surgical treatment once tne 
diagnosis is made, einco slow growing, circumscribed tumors may metastasize or invade a 
any time 

The Treatment of Inoperable Bronchogenic Carcinoma by Methyl bis, Edward r 
Sftumer, Memphis— Investigations of »ome 300 nitrogen mustard compounds during 
till war revealed that they had a specific toxic effect on rapilly growing cell-, «ueh as cells 
rf the bone marrow and cancer cells Since 19t2, nitrogen mustard compounds have been 
“’•d m the treatment of Hodgkin s disease and lymphomas in 12C hospitals Methyl bis a 
nitrogen mustard compound,* is supplied by Memorial Hospital, New \ork, N Y, for use 
mder certain conditions of control and study The hazard of the appeal of treating cancer 
hy "shots” instead of by surgery, where it is indicated, is obvious There are admittedly 
a few long standing survivors after tremendous Jo«es of x ray for bronchogenic carcinoma, 
fctt frus , s contrary to the general experience Forty patients with bronchogenic carcinoma 
tavs been treated but this report covers seventeen treoted during the preceding year Tho«o 
ASos were nu'iiitable for surgery became of di«t 8 nt metasta«es Some of the«e patients have 
shown improvement which could pot be derived from any other treatment at our disposal, 
including X ray therapy The benefits last for several weeks to several months The greatest 
improvement occurs after the first treatment, subsequent treatments are progressively less 
Effective until finally they a r e of no help at all There were do toxic m im testations, aside 
from nausea and vomiting and anoTcxia for the first twenty four hours after treatment vvhich 
tere at least partly eliminated by the injection of 100 mg of pyndoxine at the time of 
therapy The tumors remain stationary for r a nable periods of time, as corroborated by 
Jfay views, and then later resume growth In some ca'es methyl bis was given at the same 
time as X ray therapy but w ithout improvement in results It is possible that the do'p« o S 
’’‘ethyl bis were inadequate, but doses twice as large as th c standard dose produced no better 
’e'ultf There was a greater gam in weight Oh methyl bis alone, than when x ray was used 
®s an adjunct It ix desirable to give as large a dose as the patient will tolerate Clinically, 
the results are better than x ray therapy in addition it is cheaper and can bo given in the 
®®ce It is conceded that the results in lymphoma are better than those ra bronchogenic ear 
emoma Methyl bis comes in 10 mg vials, which arc diluted with 10 cc of normal saline solu 
lion The dose is 0 I mg per kilogram of body weight given it traveoou'ly in split do«e* over 
five cdTjteeumc days or five days apart Ten «uhic centimeters of normal 'aline eolation are 
given immediately after the methyl fcis injection Vs an office procedure, methvl bis is given 
once a week It can also be administered during a sal me infusion by injection through the 
tubing 
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In the discussion Dr Michael DeBakey reminded us that the same apparent el o cal 
Improvement itt woj erable cancer eases n ay be obtained b\ a similar increased interest im 
j roved morale and letter care of «neh ca«ca Dr Fred Harper toll of ten patients 
■with inoperal le carrmomn who ha 1 1 een treatel with methyl bis tlreehadded AowmS 
»omo neerosis of tie lner ‘sexen were "till hying two with otvious met 5 ta<es >n one the 
tnetasta«es ha 1 di«a, pcared one patient had coughed up plugs of tumor tis ue Methd 
his seeme 1 to reduce cough an l pain Dr Avery said that methyl bis had been owl »t 
the limes \ eteracs Hospital in nine ca«es of pultnonarv cancer, six patients seemed benefited 
ns evilencel bx the neel for fewer hrpo Jennies In one instance a superior vena taro ob- 
struction lal disappeared wide undergoing treatment Dr Osier Abbott said thsthelal 
u«el methyl! is in fixe patients but that without the p«yrhot! erapeutic influence game! h* 
I aving the patient know sonietl ing new was being trie! on him he hal Ob'-erred no benefit 


Nonmallgnant Lesions of the Lung Simulating Bronchogenic Carcinoma Beport of 
Thirty Cases Lyman A. Brewer ID Los \ngdes —During the pn«t six T» ft r 300 pat ente 
with Iron hogeniP C irrlnoma hnxe been teen but only -t-J per cent yielded a postive op** 
lit bronelosr p In tie remain ler 1 agno«is was made bv clinical means often «p sra orr 
tlorncutomy hrnre only a small ratio of tle-e patients (o'l) were operable tit 
goal has been earlier anl earlier diagnosis Thu lei to exploration in mativ pat en * * “ 

a proie 1 diagnosis of pulmonars cancer Thirty pat ents were operated upon ™ 
malignancy, in wl ora the le*ion w a s leyond tie range of hroncl oscopic via on, - * ' 

tions of some type and 1 wlo refuseil resection later had a tl oraeoplsi«ty , 

presented benign les 0 n a which fell into three groups Tie inflammatory group co 
pulmonary al sce-s nonspecific granuloma tuberculosis and echinococcus 

L.,. i iP .™ ..i n. 

an 1 nn intrathoracic thvroi l Bronchogenic carcinoma occurs flee Tll , 

m males than females in tl e e benign Icon* the me, deuce is ti c rime m ^ g} ^ 
x ray picture may reveal a central or peripheral mas. an atelectatic lobe * 

it, ; „< ii„ uii h... i~. 1 b ' , p "lTv.r. “hi 

al o ild encourage tie surge, n to re«ect penpheral pulmonary kum W ■ x . ,f 

carcinoma is eu reefed If carenoma is found s ection offers t e ^ ^ M „ 

the lerion is nonmslignao* this etuly demonstrates tint mm t in 

htion is one that can he curel by resection 

In (li—u— lug tl»- P'lsf Dr Evartl Ot.M» W l « *1 
nftener U1 tuberculoma should be resected since tl ex may bee . u ,^„ 

bilateral Dr J« Wat.naaa .--.I tl* * *P“>“” 

mash a enr inomn anl that it wa« unwise to put too much weight on a S P“ 

ITation even ,h ugh po« t.ve Dr Frederick Mautr reported a „ 

which is exece linglx rare in wlich lie \'a« ermann te«t w#« »0 g fhouhl tc 

tmn Dr Edgar Davis *».d that all «>l.»nr spherical intrapulmon v ^ 

enplore-1 e,,» ,1 «* •- '• <" "">• " '1- “! ■>"!” ■” l" ' T '„„ „f », p- 

formed J» “ 1 '«* 1 “ 1” ™ "! ^ rf !»*' 

i were wit! out symptoms yet 8 of them h id u ilignsn ie } ) «fl»r »x 

Dr Elebara Sweet aUo urge l frrgwrt rrplonim t! an atom- bul tl a 

s-s-y •” "V cr 

S™^ STS"*'" KT: ."ragi - »s — S - - 

»*1 «ora **“*■— “" J — “ 
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tppeared first, in 1851, followed Hi urologv in 1871 Other specialties developed slowly until 
the 1890 s Bcvan, twenty five jeirs ago, assertel tliat one third of nil physicians professed 
to be specialists The delimitations of specialties are changing In 1937, Rankin mi id that 
the general surgeon of today lues m the afternoon of his career Ilaktpd advocated the 
training of a well rounded general surgeon Barker pointed out that specialism was the 
logical consequence of the division of lilior, and that it should inc reive the productivity and 
fruits of labor It was feared that specialism would lend to lower standards le«s intellectual 
ruggedness, and a narrow outlook, with lo«s of the over nil picture \ broad training in basic 
science designed to cultivate breadth of vision must be the foun lotion for training in any 
ipecialty, if the broal perspective and »i*e understanding shall persist The ileal concept 
envisions an organization where consultation conference, and cooperation between those trained 
w various specialties is routine, isrned on han 1 in hand with fun lament id research T1 e pres 
eat specialty boards indicate certain trends T1 e prc-crdied perm ]s of training are perhaps 
too ngtdly fixed It might lie well to allow Credit for work done in other fields to refute 
the criticism of regimentation and narrowness in mb presented training It is well to re 
member that when anj typo of training becomes established bj cu-tom, it may assume legal 
stature 


Pulmonary Edema Experimental Observations on Dogs Following Acute Peripheral 
Blood Loss Robert M. Eaton, Grand Rapids (Rose Lampert Graff Prize E«sav) — These ex 
ceeilmgly important and fundamental experiments were the result of the author’s interest in 
tho effects of blood loss and were carried out while he was in charge of the St Louis Blood 
Rank during the war Acute peripheral blood loss alone will produce changes in the lungs 
consist, D g of edema hemorrhage, vascular congestion nnd endothelial damage, which m turn 
cause a block to normal circulation Itecause of the stasis m the pulmonary circuit, an acute 
•intfioic circulatory imbniance ensues in which arterial picssures nre low and venous pressures 
h'gh The lung changes following peripheral blood loss arc not transient nnd may last file 
Dogs were bled 23 per vent of their estimated normal blood volume and certain observa 
t'ons were made Using the photographic Wiggcr s manometer and the kymograph tumul 
tsneoua direct pressure readings were obtained from the femoral artery, the femoral vein, 
and the pulmonary artery After the induction of hemorrhage all pressures dropped, but 
this was followed by a temporary pressure elevation in the venous svstem (femoral vein and 
pulmonary artery) without nuv n=e in pressure in the peripheral arterial system These 
findings were probably due to stisis and increased ba«k pressure in the pulmonary circuit 
Employing a technique of lung desiccation a predictable pattern of pulmonary moisture change 
was noted It was elevated during the first 30 minutes became subnormal at 43 minutes, waa 
»hove normal at J*4 hours and then leveled off to normal 4 hours after the blood 
toss Using the same technique pulmonary edema was found to be aggravated by 
*he infusion of normal saline solution but not by the administration of blood or 
Plasma During the first three hours after hemorrhage plasma protein levels were 
low and hematocrit rcudings high An ither interesting observation was that as a re 
v«)t Of Mood toss there was, an immediate increase i n pulmonary lymph flow as judged 
b y rannubzation of the pulmonary lymphatic (right thoracic) duet Microscopic sections 
h«« mule which gave i orrubontoty histologic evilcnoe of alveolar and tissue edema and 
hemorrhage The initial hemorrhage rau«es an anoxia which damages the alveolar capillary 
enlotheliuBi resulting m an increase! permeabilitv to fluids which m turn produces the elema 
^"Restion and interstitial hemorrhage Rapid deep breathing augments the negative rnfra’ 
vhoroc, pressure and in. reaves the already present pulmonary e lema and hemorrhage as the 
6«at veins of the thorax l>e< ome overdistended In combat, ng the effects of a massive 
P*ripheral hemorrhage anoxia -howl t be overcome bv giving whole bloo 1, never »ah De solution. 

J ,!ie administration of oxvgen unler pressure to that it may ^notrate the film of water 
Anting tie alveoli ’ 


The Effect of Pulmonary Inflation and Deflation Upon the Maintenance of Circula 
SunoU Ata.lt Thrap.oo, N,„ „ le . “* 

v ..a oi ,h. ,, P , 
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tion la the normal direction over th& entire body, without benefit of any heart activity Such 
movement was demonstrated m dogs, immediately after death by the nse of radioactive sodium, 
fluorescein, and oxygen Dogs were anesthetized with mtraperitoneal nembutal, aad 2 to 5 
c c of hepana were injected Ten minutes later, the endotracheal tube was clamped for twenty 
or thirty minutes, on releasing the clamp, a resusntator was started and the tracer subdanew 
injected After radioactive sodium was injected into a femoral artery or vein, its presence 
could be demonstrated m a brief interval, by use of a Geiger counter, in specimens obtained 
from the carotid artery or thtj femoral artery of the other leg TJ*ing fluorevein (2 e-e of 
5 per cent solution), which emits a golden green glow when exposed to ultraviolet light, its 
presence could be ea*ily seen m the skin, raucous membranes, the coronaries and brain Blood 
samples for the determination of oxygen saturation were taken from the femoral artery 
at the beginning of the experiment, again shortly after clamping the endotracheal tube, and 
fort) five to silty minutes after resu«citation had been carried on The only possible »wrc> 
of os) gen was the pulmonary capillaries as they filled and emptied with alternating infatios 
ftnd deflation of the lungs l\ ithin ten minutes of asphyxia, by the nse of reso'citation, the 
OX) gen saturation of the blood m the femoral artery regains the pre a'phyxial level Colt's 
clotting is prevented by the u«e of heparin, there can be no circulation Heparin prolongs 
the time available ' — J 

of the blood It ** 

sustaining quantit * 

during a given pe • . o 

are 100 per cent more efficient than either inflation or deflation alone The pumping »i •»* 
is the result of the compression and dilatation of the pulmonary capillaries. 


The Regeneration of Defects of the Trachea and Bronchi- An Experimental Stair, 
RolllQ A Daniel, Jr, N»«hviUe — In 1940, Cappel showed that a tracheal defect could be 
repaired with fascia which was later transformed to collagenous fibrous tissue Bine* fieciai* 
not rigid, it is unsuitabl 1 “ ■*"* <ke 

experimental procedures * 

ness Segments of the tra 

defects were bridged by flanged tube* (8 to 10 mm. in diameter) of vitallioui, a 

which wera tied into the divided ends of the trachea with encircling braided silk hg» al **‘ 
The mediastinal pleura was clo«ed over the repair The animals were sacrificed at mtern 
from two weeks to a year They tolerated the presence of the tubes well The begin®*®! 
regeneration of cartilaginous rings is evident at two weeks, and, with time, tba r *£*® ,r *. , 
nogs very clo«ely resemble tho«e which were removed The new connective tissue cell# 1 
ferentiate into cartilage cells The lining epithelium also regenerates slowly, and re«e® ® 
«car epithelium, being composed of a thin laver of small cells which appear to be straw* 
There is no regeneration of cilia or goblet cells Dr Stuart Harrington described a *iaaar 
technique for the repair of tracheal defects, however, using plastic tubes 


An Improved Method of Be«ection of Pulmonary Segments Report of a Techmq® 
Used in Over Sixty Cases of Bronchiectasis, F M Woods, Bo'ton — Pulmonary 
amenable to rejection often involve segments of lobes as well as entire lobes It is desir* 
to preserve the normal segments of lobes as functioning units When the di»ea*c is evte wn ‘ 
involving multiple areas the conservation of all healthy segments is essential tar 0 P ,1 ®° 
function This method based on the individual ligation technique, applies this procedure 
artery, vein, and bronchus of the pulmonary segment It facilitates the visualization of 
fcnaental planes of cleavage, permitting the separation of di«ea'ed and healthy *eg»' # 
without damage to the latter In bronchiectasis particularly, this conservation of or* 1 1 
t n>» ti««ae has broadened the scope of reactive surgerv to include many more patients ** 
tensive bilateral disease than were feasible when lobes were regaraed as surgical 

tegmental reaction does not replace lobectomy it hag proved a valuable adju < 
A «v for p»fjeot with multilobar disease In the past thirty month* seven 
e«pe«a y jate been performed fifty for bronchiectasis and twenty for other eoo 

•egmra ^ t , . . etsts, tuberculomas, and benign tomors In seven patients, molt'!** 


ditioes. 
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bilateral rejections have been earned out, usually the basal segment and lingular segment 
on the left, and the basal segment with middle lobectomy on the right The tcclinique of the 
operation was shown n an excellent movie, and its great value lies in. the preservation of 
functioning lung tissue in an otherwise badly diseased lung Dr Herbert Adams pointed out 
that Dr E D Churchill had initiated segmental resections in 1037 In seventy three segmental 
resections, there had been six bronehial fistulas (all in lingulectoimos) but they had all healed 
spontaneously Dr David Waterman emphasized the importance of conserving good lung 
tissue, in spite of occasional leaks from raw surfaces and at electa 'is m the remaining lobar 
segment Atelectasis of the remaining portion of n lobe, especially of a lower lobe, can be 
avoided if the remnant is kept in its proper position by suture It is important to ligate eeg 
mental bronchi high up, so that there is no stump or only a very short stump This method 
is prone to leave exposed raw lung surfaces and every effort should be made to cover them 
With pleura 


The Place of Exploratory Thoracotomy in the Management of Intrathoracic Disease, 
John B Grow, Denver— This study shows that there should be no hesitancy in advocating 
exploratory thoracotomy for all obscure intrathoracic lesions It is a safe procedure With 
low morbidity, and in this series of ca«es there were no deaths One must adopt an attitude 
of readiness to explore the ehest when the usual diagnostic procedures fail, as is so frequently 
tho caso with upper lobe lesions beyond the reach of the bronchoscope Of 200 lesions which 
were explored, 21 per cent proved to be malignant In this senes, there were 113 intrapul 
monary lesions, of which 29 (25 6 per cent) were malignant There were 86 ca»cs in which 
the lesion was described as “circumscribed,” and 20 (23 per cent) of these were malignant 
The remaining ca«es of this group consisted of 37 instances of tuberculosis (24 were tuber 
eulomas), 13 lung cysts, 3 coccidioidal gTanulomas, 3 diaphragmatic hernias, 2 liver abscesses, 
1 echinococcus cyst, and 1 arteriovenous aneurysm I’orty four operations Were performed 
for cancer of the lung, only 45 per cent of these had been diagnosed by bronchoscopic biopsy 
A high percentage of chronic abscesses of the upper lobes are due to mtrabronchial neo 
plasms which should be treated by exploration and resection, instead of the common practice 
of drainage Diagnostic radiation therapy should bo abandoned ia favor of obtaining tissue 
for pathologic diagnosis before instituting any type of therapy The effect of x ray therapy 
oa tumors of the lymphoma group is not uniform since not infrequently Hodgkin’s disease 
proves radioresistant Exploratory thoracotomy is without risk, all deaths in this senes were 
•ho consequence of the surgical treatment of tho underlying condition There were five deaths 
after pneumonectomy and one after lobectomy Fxploration in 35 patients with suppurative 
disease (chrome abscess) revealed II (31 per cent) with bronchogenic carcinoma 


Chronic Nonspecific Suppurative Pneumonitis W E Adams, Chicago — The etiology 
is not known Its onset is insidious and it runs a very chrome course The duration of 
symptoms in the ten patients reported here ranged from six months to twenty two years the 
duration in the majority of the cases was from two to ten years All the patients were over 
30 years old There is usually a productive cough with episodes of hemoptysis accompanied 
by low grade toxicity as evidenced by fever There may he some pain X ray examination 
reveals an ill defined opacity extending out from the lular region without cavity formation 
Tho condition may be located in any part of the lung, and at times is bilateral It must be 
distinguished from pulmonary tuberculosis bronchogenic carcinoma, non tuberculous lung ab 
ecess, and bronchiectasis The pathologic picture is one of chronic, diffuse inflammation, show 
mg marked fibrosis which is responsible for narrowing of the bronchial lumen ana atelec 
tasis Other features are thickening of the alveolar walls Lymphoid hyperplasia, lymphocytic 
and plasma cell infiltration, and the presence of fat filled macrophages m the alveolar spaces 
Clubbing of the fingers does not occur In short, the condition is characterized by its in 
•idious Onset, chronic course, and pulmonary inflammation without abscess formation or bron 

two by drainage in one bilateral ca=e, only biopsy was done D r Robert Janes pointed out 
the similarity of this condition to chrome lipoid pneumonia in which the lunc show. 
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pneumon t s wl ch presented tie p cture of lung tumor but re ponied to t raj therapy 
In clo ng Dr Adams «a d that x ray therapv m gl t be effect ve f given early a the <5 «e»<c 
Although 1 e employs cl emothenpy n tl e»e eases he urged that resect on be done becao-e 
of the d fficulty n 1 fferent at on from care noma Lobeetom u aallv suffi eat 


PulmoTUry Eesectlon for Chronic Abscess of the Lung Donald L. Paulson, Dallas — 
1 1941 the coauthor Dr Robert Shaw hal a Ivocate 1 a one-stage 1 a na * opera on 

for lung abscess as 'oon as the 1 agnos s was made In nc v of the faet that chron e long 
absce* es are often mult pie nvolving more tl an one lobe and ma be prolu t e of ma led 
fibros a tl rougl out a lobe or lobe* the lhelhool of anr dra nage operation cu ng so h 
a cond t on •* very email A ser es of 86 pat ents was presented 50 of w) om had hal reiec 
t on for chron c lung ab««ees w th a reduct on n mortal tv to o per cent tn contra t to a Jo * 
per cent mortal ty in 1941 The rate of eu e 1 a r sen from 57 6 rcr cent n 1941 to 80 fc 
cent n tl e present ser es lira nage Qj erat nns el oul 1 be re ened for a ute abscewe* n-ed 
as an expcd eney n the very 11 j at ent and al o to reduce tl e s ze of large ab*ce«- ta t w 
in the 1 ope of con erring function ng lung t ue Re eel on we e done n absce «es of 0B S 
durat on (two to e ghtcen mentis) and wlen the »We es were molt pie Resect ons were 
compl rated by postoperat ve erapvema* in °8 per cent of the ca es **u gi at dra nage an 
pulmonary revet on for chron e lung abwr s houll le regadel a complementary n 
treatment of th s cond t on. 


Pulmonary Eesectlon for Chronic Lung AbsceJ, Edward M- Kent Pit burgh Th 
report W an analy s of th rty consecut e ca es of chron c lung ab«te a t eated by P n 
resect on Males outnumbered females n a rat o of five to one Age ranged om 
years w th an average of 33 year* The durat on of tl e le ons var ed from 4 to 
w th an average durat on of 15 8 raon hs Tl e ea es were 1 v ded nto th ee K r0 “P ' 

eons sted of eleven cases of mult pie ab ee es n olv ng all the lobe of “ un » ' 

were treated by pneumonectomy There was one deat) on the n nth po-dopera 7 
u d (Tu e pneumon t a n the rema n ng long Here were no po tope at 
one tran ent bronc. al fi tula In Group H tl e e e e e • ! V 7* 
confine 1 to a s ogle lobe Rev-n of tl e e pat ent were treats 1 bvlobectomv ^ 

pi cat ng empyema or broncl al fi tula The e ghth one d ed o P« 

nsphyx a result ng f om a seve e hemorrl.ge a tie nvolvel lung befu e the sffece ^ 
could be moh 1 zed Group III con ted of ele eu ca«e of ol tary ahv^s 
single lobe and the pat eats we e t eated by lobe toroy Tl e e ere no death , 

a ngle brooch 1 fi tula occurrel wh cl was f Rowel by an en pvema P * „ 

the ent re group ha 1 been subjectel to prevou d amage w thout W' 0 ”""* Thf Dper 
the mult tie absce group (I an III anl two were n the sol tar nb K f > 

momit, W 67 per cent The low n lend p. tup. .« « -Pycma one^ 
3 3 rer cent) w„s the result of tl e appl at on of tl e nd dual 1 C^ 1 ’ „ on 

m mm ze* bron h al fi tula an 1 of t c a e of pen 1 n 1 efore lu ng a ^ ^ Ju , ol4 

in the a ule so! tary ab e surg al dra nage t II has a role hut n t e c r 
mult lobed absce s dra nage s wholly nnsa. fa tory be. auv of «he h.gh mor 
morl d ty tendency to recur and frequenc of re dual , ng the 

Ja d vu ng these two papers Dr J D Moody empha zed the 
. of nfect on f om «l e l «e e l b on hus an 1 how e 1 an ngen oui apparaf P* 

■ p 1 J,T«° .1 W of » balloon 1 u. b ,1 , 1 b .. In, .1 k P 

pagtho bron IU» ?, tv, ,. r r, n the d fhcult p oblem of e* es 

rooc po t on Hf ewed 30 m * f 

u outs fur tl e 1 ead an 1 opc*^* 

s de Of the che t »* ^ 1 on n sop, u a e 1 11 on h al stumps bouU 

the ncrea«ed , bron h sl unip nv ^ tope rat ve empvema 7» 

u "v * “j - T „, . , . i .. - - — • ~ 

A. R. Cti« eri 6 ,T1 *“ , .L effects of the use of aerosol wl en « mb ae 1 w h wett ag .*« 
Dr E J Grace P r* el the en 
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in reducing secretion before operation He spoke of the synergism of penicillin and etrepto 
myeia but urged that large amounts be employed As a netting agent or detergent, he used 
3 cc of zephiran (1 to 1,000 solution) Dr J K. Poppe obsened that it was often difficult 
to differentiate chronic abscesses from bronchiectasis Operation* on patients with poorly 
draining ab«ces«es carried a n«k twice as high as those for bronrhiectn«is The better ejnthe 
halized th e abscess cavity, the lower the n»k Dr O C Brantigan said he used the face 
down position, and Utilised the cereliellar headrest and shoulder brace* Dr Donald Paulson 
said that because of the individual ligation technique, there had been no contralateral spread 
and only one ipsilxteral spread, and this probably a direct extension to a middle lobe after 
an upper lobectomy Dr Kent emphasized the \nlue of the prone position and the im 
(ortance of an immediate available bronchoscope dating these resections to open & plugged 
bronchos and prevent asphyxia 

The Effect of Chemotherapeutic Agents on the Growing Tubercle, Robert G Blocb 
ChHago— U is known that streptomycin inhibits the in vitro growth of the tubercle bacillus 
However, because of the absence of blood supply, streptomycin doe* not penetrate the centers 
of necrotic areas The effect of various chemotherapeutic agents were investigated (1) by the 
influence of such agent* on the tubercle bacillus growing in culture employing the culture 
fetWqno of Dubo* and I>a\is 119181 The tubercle bacillus is grown in tv liquid medium, 
which produces an active, subsurface, diffuse submerged growth, which three davs after inocu 
fation can be read on the colorimeter One cubic centimeter of streptomycin completely in 
hibit* the growth of 0 4 micrograms of the culture The ad lition of ferric ammonium citrate 
uo«s not enhance the effectiveness of the penicillin It lias bren shown histologically that iron 
does not enter the tubercle (2) Investigations regnrding the influence of streptomycin oh 
normal tissues (namely in rabbits) streptomycin when injected lutrudermally irritates the 
rhins of animals produi ing sometimes necrosis but chiefly a nonspecific inflammation with 
abundant immigration of ensinophile*. follows 1 by induration and fibrosn The skin irnta 
tions caused by streptomycin alone appear more severe than those ea u «ed by tuberculous 
infection but microscopic examination proves them to be very superficial, cousing much less 
tissue destruction than in streptomycin treated or untreated tuberculous areas It has been 
observed dimcallv that aerosol «treptomvc»n inhalations cause marked irritation of the 
bronchial mucosa This observation wag confirmed by exposing rabbits to aerosol streptomycin 
inhalations over various periods of time The aerosol globule, which is 2 5 microns in 
diameter, is ideal foi penetrating the lungs (.3) The development of tuberculous lesions 
wav not influenced bv streptomycin when treatment was begun as early as four days after 
inoculation with the bacillus Streptomycin was given intradermally to rabbits in doses of 
®1 to 05 mg at the time of inoculation and four and eight days afterward The skm irntat 
Wg effect of streptomycin was again noted Caseation was inhibited only when the strepto 
fflycin injections were begun immediately after inoculation A bovine strain uft s u «ed rou 
finely, but in a few instances when lesions were produced by human strains, the inhibitory 
effect of streptomycin was considerably greater and was effective even when treatment was 
lot begun immediately after inoculation Examination of sections f ox acid fa*t bacilli showed 
considerable reduction in the numbers of organisms m caseous and nonca«eous infeetei sms 
nftero treatment had been comndental with inoculation There was no appreciable reduction 
in the numbers of bacilli fount where the administration of streptomycin was begun four 
days o* longer after inoculation Radioaetvve phosphorus has a special affinity for the 
en seat (ng tubenle when injected into 8n organ or tissue the phosphorus will penetrate tbe 
tuherciilous area 


Closed Intrapleural Pneumono lysis An Analysts of 100 q Consecutive Operations 

J Claude Day Detroit— This report covered 1,000 eonserutive operations done m the last 
'even years at the Herman Kiefer Uosy,,,,) a „,l a Jkfay 6ur> isamtarmra While 

intrapleural pneumonoli «i* has enhanced th* effectiveness of pneumothorax, certain un.le 
sirallg complications are attendant upon tts universal ««e It should not be regarded as an 
innocuous procedure to bo employe! roulmelv whenever retraining adhe-ion- no mntre- l, 
comp**, are pre-ent The overall mortality rate was IS pe, cent The complications were 
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tft« development of persisting effu-ion, ( 190) j empyemas (50), and the oHiterstioa of tli 
pleural space (63) Sixty five ea*es were abandoned because of extension of the d ««*e or 
ineffectiveness of the pneumothorax Complications were more frequent when pneunmolj*!* 
could not be completed, and when the cavity was apparently increasing in sue Late tom 
plications were more numerous than early ones The results in 412 ca*es were described »s 
effective There were 5 deaths at the time of operation and 161 later death*, of which 11® 
could be ascribed to complications The operation should be re*tncted to unilateral tuberni 
lo«ls Wlere tho amount of parenchymal damage indicate, the need for prolong'd collapse 
Intrapleural pneumonoly'is ehoul) not be performed >n the presence of tuberculous empyema, 
acute p1eun<> with effusion, or extensive parenchymal tuberculosis, nor should it be done 
when there is pleural symphysis or adhesions ari«ing from the periphery of thin walled eaxitirt. 

In the di*cn«ion, Dr Edward Wells said that these deaths were not doe to poeamonflljm* 
but to tho un Icrlymg duea-e There should be no mortality from the operation alone ManJ 
of the patients would have died but for the pneumoaolysis which rendered a pnenmotboras 
effective Dr Julian Moore questioned the validity of the reasoning by which the over all It 
per cent mortality rate was arrived at, he pointed out that 18 per cent was the approximate 
mortality rate of all late cases of tuberculosi* He felt that tie actual mortality rate that 
could be directly ascribed to pneumolysis was about 1 5 per cent Dr Louts Davidson »'*** 
that there was a Wider field of wuon obtained when n*injr the two cannula thoraco“0ope an 
with the smgle cannula type, ruch as Dr Day had employed The two-cannula thoracowopc 
permits di*in*ertion of webliVe adhesions from the ranetal pleura^ In a «rie* of - “ 
effective pneumotlioracc* satufactorv collapse had l>een achieved in 75 per cent by m nytvx* 
pneumonolysi* with only 8 4 per cent of complicating empyemas The incident* ® f 
ns a complication of pneumothorax (10 to 20 per rent) is greater than in pneutnono 
Dr E J 0 Btaen urged the importance of evaluating the late, rather than the * 
of pneumouotviis He felt certain that ultimate results in this type of patient would be 
if more thoracoplasties were done and fewer pnenmonolyses Dr D&J said that 
pneumonolysis was the conversion of an incomplete collapse to an effective on 1 
that by the ob«ervation of certain inlwHions patients on whom pneumon I s 
formed should enjoy the tame outcome as tho*e on whom pneumothorax alone w»« 

Preliminary Anterior Chondrocostectomy combined With closed Cavity Dtato»8« 
r t S Welles -aranae Lahe-The eonventional thoncop^ry 


moval of the anterior nb -egments ma» bung about lunnet itaWi** *. ' onnreciah'' 

plete closure Revision operations winch arc difficult and dangerous 4Te /jjjj) 

altered tho results It was hoped that the combination of the Monaldi canty ^ 1 ® K0 „ n 4 

with thora.oplasty might produce the des.ro | re-alt* Tn avoid 'L* J)(einrf wl* 

infection which might arise from the sinus tract of the drainage , « be > . dual a 

first to do an anterior chondroco-tectomv The «« of tho giant canty was dBtmci 7 
»hed after tie *nt*nor operat.on T> , was then followed * + SSIT* 

teno r thoracoplasty Such surpns.ng collap^. of the cavity ‘ cm 

po-tPone drainage once wore and do tie second posterior Mage In * he ?"* . f ft» n ge 

LtecWe of the cav.ty re-nlted The next c» e proved a failure «d the re* ^ ' 
L ,«e and shape of the canty made later drainage Urardnu* an! .mpo^siU ^ ,, 

, « rases have been done pursuant t the original plan namely, the dra £ , 1 

""“r*. , w o or three weeks following the ant.r.or Mage Suction ,s tk-n 

closed, Others are .j w p<if] wl en ihe InioaS* is *< ant an 1 no evilence 0 f 

aR0 fotie f h<wM remain „ frfe ot *p uturn the tub* mighe k 

can be ^n 6v rrry ^""ration- Xh a more effect,,* method of clos ng P»* 

m/Hcd This combination ** 



Book Reviews 


Human Torulosis A Clinical. Pathological and Microbiological Study With a Report of 
Thirteen Cases By L B Co*, MD (Melbourne), M It C P (Edinburgh), P R A CP , 
and J C Tolhurst, MSe (Melbourne) Pp 149, with 67 illustrations Melbourne, 
1946, Melbourne University Press 

Torulosis, also known as cryptococeis, is an infection due to a jeast which has a ten 
fonty to invade the central nervous system- In their classical monograph, Torulo la/ectvoji 
m Man, Stoddard and Cutler in 191G designated the etiologic agent as Tom! a histolytica The 
present monograph is a scholarly presentation of the subject by two Australians, one a neurol 
"gist and the other a bacteriologist Although the disease has been considered to be relative 
ly rare, one of the authors has encountered eleven ca«es «incc 1936 in southern Australia Their 
purpose in this work is to present thirteen unrecorded cases of human torulosis with meticulous 
clinical and pathologic descriptions and to define the characteristics of the causative organ 
ism With the results of animal inoculation In addition, they have brought the literature on 
the subject together Without any doubt, this represents the definitive statement on the sub 
J*«t It is not unlikely that many coses of torulosis are being overlooked, and this volume may 
serve as a stimulus for clinicians to consider the possibility of torulosis in any ill defined case 
of encephalomemngitis with and without pulmonary manifestations 

One of the intriguing features of torulosis as emphasized by the authors is a general 
ized enlargement of the lymph nodes which present evidence of Hodgkin’s disease They be 
heve that this association is more than coincidental and on page 62 state, “We believe that 
chrome torulosis may result in glandular enlargement, and occasionally in true Hodgkin’s 
disease” And elsewhere, on page 126, “Hodgkin’s discaso which occasionally complicates 
torulosis is a separate disease initiated from the infection ’ ’ In this connection, it is of in 
terest that American workers have recently implicated Brucella as a cause of Hodgkin’s dis 
esse Apparently experimental torulosis in lower animals is not associated with the granu 
lomatous lesion of nodgkin ’s disease 

While the monograph reflects the postwar shortage of high grade paper, the 67 lllustra 
turns aie excellent reproductions The index is very comprehensive, and this with the bibliog 
raphy should be of considerable aid to students of the disease 


Tentative Operate Vies Wans le Tzaitement de CertaVnes Psychoses By Egas Moniz, Pro 
fessor de Neurologia, Lisbonne Masson &■ Cic 

This book was published m 193b after twenty patients had been treated by injection of 
alcohol into the central white substance of the prefrontal loho or by cutting the same white 
“latter with an instrument which Motuz calls a cerebral leucotome This leucotome is insert 
<d into the white matter, then a central wire core w pushed into the trocar so that a loop 
Projects near the distal end and b> rotating the instrument spheres of white matter 1 cm in 
diameter are separated These injections and spherical leucotomies of the original opera 
bons have siueo been modified by others and have become known as prefrontal lobotomy 
The book consists essentially of three parts 

The first part is a discussion of the considerations which led to the introduction of these 
operations It consists of a discussion of cerebral localization, the function of the frontal 
lobe, and a consideration of normal and abnormal emotional reactions 

It is concluded that the emotional life is a summation of the physiologic activity of the 
nene elements of the brum m which the frontal lobe* have an especially im^rtsnt role 
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Extensive nerve cell centers anl their connection,* by rapidly forming new end successive 
composition or functioning eiftvtta are the anatomic physiologic ba*is of the normal emo- 
tional life i n the normal person th P «e combinations rapidly change, bat if these comer 
tions Ijeeome mare or Jess fixed, tie rntn*nt suffer* from depression hvporhon]ru*i* liras of 
gran lear or persecution or develops an anxiety sUte 

TTie destruction of parts of the central white substance m the frontal lobe was i®sti 
tilted to destrov or break up these fixed pathways jn (tie emotionally disturbed patient 

The second j art of the book consists of a very detailed report of each of tl e tweets 
patients on whom operation had been done 

The third part of the book is a discussion of the technique and results of operation! 
The modification* male in the technique as experience was acquired are de“onhcd sad ds 
cn«se 1 An attempt ts made to correlate the location and extent of the d e»i wtive lesion 
with ihe result obtained It is even suggested that the fibers affe<ted in hypochondriacs are 
in the medial part of the frontal lobe and those involved in depression in the central pan 

tt was noted that it was two to four weeks before some patients reached the mammon 
improvement Slanv general reactions pere noticed as a result of these operation!. Such n 
pain When the central white sul stance is dcstroi ed, anl after operation some eopiplawe d el 
headache and many vomited anl became somnolent Also noticed after operation were mW* 
neurologic, symptoms such as fibrillary twitching*., lo°a of sphincter control mild <lianV*» 
miosis, and sni*oeom 

Psichie change* noticed after ojierations were apathy, loss of initiative, (lercofyj'cJ 
movement*, catatonia, mutism, and many others 

The I Gok is of historical mtere«t but these early operative methods ate now fluitc ohm- 
let* Many authors are referred to be name, but no references are given. 


Textbook of Gynecology By Arthur Ifafe Curtis M D I'roferwr Department of Ob- 
ttetrica, Northwestern University Medical Shoot I*p 753 with iuS ill i*tr»tions Ph 
delphia, 19 it, It 11 founders Cbmpinj ft 

This textbook continues to be One of the best of its kind The *1 lead'd description cl 
pelvic anatomy is unsurpassed m anv textbook This continues to be one ol the outstao Mg 
features of the book Atmo't everyone is familiar with the previous edition* cou*equcn f 
comnieut i* re*erved for the change* which have been ma le 

The author has changed the sections concerning endoerinologv anl its relation 
uterine Heeding The chapter dealing with gonorrhea has been reor^snue «' 
special reference to the new therapeutic agents The section on siccotH* of l®* ® 
has been extensively anl well rewritten The author has also rewritten the chapters < 
wilh the Brenner tumor anl with teratomas A *tn»pJvt«lr new heading concerning 
adrenal like tumors of the ovary ba» been added The author has very wi-ely stress ^ 
importance of urinary incontinence an! illustrate* methods of repair Be mentions ■ 
about t[e importance of the Rh fartor m refloated transfusion* However one *'* M 
nunc empha'is might bav e been given to the prol lem of the Kh factor in general c*pcria 
the importance of preventing scnsitusti iu of girls *ul women t a Ibe ehvl Biearing age 
This book coutinnea in its high jlace a« a text and can t* reconunenled- 
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SURGICAL CURE OF INNOMINATE ANEURYSM 

Report of t C\sf with Commfnt^ os the ApiiU-mjii it\ o- 
Surcuvi AIfvslrfs 

Harris It Siivm'Ckfr Jr MO Nn\ Havfn, Conn 

(From the Vascular Center V«v° General Hospital, Galesburg, 111 , oncl the Department of 
"Surgery, Sole Pnurnity School of Methane \ cu. llaicn) 

A NEURYSMS of the innominate arten present a difficult problem in therapy 
and there arc few reported instances of surgical cure Excluding such 
auxiUi-m measures as wiring, distal arterial ligation, and the production of 
a distal arteno\enous fistula thirls soon attempts at direct operatise attack 
hate been recorded Onl\ nineteen of the patients so treated base sunned 
the procedure and not all at them ha\c l icon cuxul It stems desirable, there 
fore to report another sueccssfulh tieated patient and to inquire into the 
applicabilit\ of surge r\ m such lesions 


f \s> iwtokt 


The patient was a l r i vear ol 1 soldier who hi' hem struck in the suj maternal area by 
a 'mill shell t ragmen t on Jul> U l‘*44 Tliere « is no external bleeding Two thoracenteses 
"ere required because of right hcniotbonx For a while lie prognose! sittsfaclonly but 
nine days after in)urv when he w 10 told he was hung returned to duty he berime very 
henrse for some dav s he wax Unaldi. to si>eak it all lie was transferred to several replace 
meat center* anl hosptalx including a psveWtW install it ion until finally in \o\eml er, 
't was discovered that he ha 1 a tight recurrent larvngial (aril) sis and u miss i n the nutenor 
'1e lui'tinum Up to tin# point it hid been thought that hi# <0 ipla>nts were on a functional 
basis He arrive 1 in the Zone of the Interior on Dcremlier 10 anl at the Mayo Grnt'rn) 
llosj ital on Du ember 2J 


tient hud rigninel norm 1 voice He mmi lamed of a mnstant sense of oppression 
acemuated by forwarl 1 in hog nnl which was frit in the upjK-r anterior part 
t lte t rwathe 1 airmail, without disiomfort but expriieniel cut sternal jnua an 
ratlin Then was son e diflhultv , a swallowing J r v fools He attributed his 
oh lo«, „f weiglt to poor appetite He con.jlimel of some weakness at the 
r extremity and note! that it was often darker m color than the left and that 
f th. right 1 ind ml enrol bstondel as coni) are 1 with those of the other hand 
mition reveih 1 a tail thin somewhat apprehensive voung man who was in »o 
> general e'nminntio„ Wa- not remarkable No mediastinal mas* „„ eiulent on 
In the right supraclavicular foss, anl to a less er extent in the *uprw*ternM 
over the mper Memum anl to the right of ,t a loul .>stoJ,c hrmt was aoMfc 


Uicelvel for lubltcatton Fib IT HIT 

Ulcil b) » cram from the Offlce of Naval Research bolted States Navy 
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seating was normal. la t M J( 
J * C cooI|, f 'U those of tflr left 


ns i 

of an ^.nomloat^Inouo^T, JXb* ,h ’ rtt > * f '*- A 4ha , l0M . cotBp!ItlhI# wllb tMt 

" n,Cth °* r * ma Uk *“ -* ^ after the flm op , ration „ „„ 



OseiUations were equal in the two arms on o*c.lW trT , 

at the left Ergowetry rereafed tame n „.. of |hg n „, ‘ 
tjon showed partly *is af the right rncaf e or< f Electroea"* * 91,1 
grams demonstrated a mass in the tipper right auction 0 f 


i at tbr right wrist than 
Larmgovoj ie nsauss 
ere normal. Hoeotgruo- 
r med.ast.ot.nl (Ei? I) 
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stncted to about one half of its diameter with a «trip of fascia which was secured with 
interrupted mattress matures of silk, an J by a tnn 1 of cellophane a l*>ut the artery tfter the 
partial ligation the right radial pulse was smaller tl an the left anl owilloaptne stulira 
reieated that oscillations in the rigt t am were re lore] ly about 40 per eent »• compared 
with tho«e in the left arm 

During the next few davs the pul*»s anl oscillations in the ngl t npper evtrerotiv were 
Tctlure], but by the fifteenth day they were equal to those m the left The Iruit ha I ia 
creased in intensity after operation hut wa* now the same as on a lim* a >on Poentgraojrinu 
rereale.1 the »n»unsm to be Bo smaller (Fig 2) It was f»lt tint the haul al-oui the arterv 
hail po«iM} given wav, at any rate there was no longer evidence that the arterv was pxr 
tially constrict* I In view Of the i«chemia which hal occurrel during complete temporarv 
occlusion it was decile l to perform n aimpathectomy in the hope that it might render tli* 
collateral circulation alequate Thu was camel out on April 0 Tlcreaftcr, the riglt haul 
was warmer and better eoloted than the left 


Fig- B — HocnlgcrioBr> 




liken eleven week: 



has dlssrOc*" 1 


On June 2 the mediastinum wds again exj lorcd \t the initial operation the pcs ' ^ 

artery had 1 een res lilv acees-ut te hut not tl e subclavian which lay underneath t e re 
right sile of the manut num and the atemoclaviculsr joint Consequently ° 
vide better exposure splitting of the sternum was supplemented by suhperro«fca rc ^ 
of the inner third of tha right clavicle The anterior scalene muscle "as section's 
no«ure was excellent Tl e aneurism was at out 1(1 cm long anl ( <m in diameter 
It lay in the right side of the medi#*tmum anl rxtenled one centimeter *ho* *^ T 

bnum If was lateral to the arterv anl wa" partlv o 

subclavian interna) jugular and innominate veins were ’ 

There was » Jf fW ' 
hi. male wlitw « f 


al out Id rm long an 1 f < m in diameter t 
a the right side of the mediastinum anl exten led one ce 
border of the divided manubrium If was lateral to the arterv a 
the innominate vein The subclavian internal jugular and innominate^ 
between transfixing ligatures and the intervening "‘■gmr D t remove' " 

deal of scamn? in the v.c.o.tv of the prev.ous partial I.gat.on anl 

the proximal artery difficult As this was Wing ucc«m t li he 1 the rae was torn 1 
origin Baling *«* effect.velv con.r lied bv l.grUI pre-ure wide * *** Jwrvn 

. lht >f«r " • """ I- 1 ■«— «"t ^ 

farge 


across the »» t|lk The proximal innominate arterv wa. now 1 gntel *•«' 

SSTJ-i <»•-«-■ ■*> >r «■< >° 

completely s‘^el anl there 


> Heed og The r 


i oj-ened wiJely * 
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amount of laminated thrombus removed A little fibrin foam was placed in the wound The 
ttmmm was btonglt together with three wire sutures, the etavicotaT periosteal bet was 
flowed with silk sutures as were the fascia nn\ skin Blool pressure 1 ad not fallen below 
Ivfl mm during the operation two pints of whole blood had been a Imimstcre 1 

Two hours after operation a non pulsatile hen atoma developed in the wound The 
skin sutures were removed, the dot evacuate 1 nnl since no bice ling occurred after thorough 
irrigation the wound was dosed There was no furtl er bleehng 

The postoperative course was uneventful Tie patient was kept tn bed for approvi 
mutely three weeks Tlere was gool firmness id »he region from which the clavicle bad 
been resected normal contour and nnrn al movements of tie shoulder (hig 4) Tlere was 
no bruit and there were no complaints evet.pt for pcr«istence of the sligl t weakness of the 
right upper extremity The nglt hnnl renmne 1 worm an 1 well colore 1 After a long 
furlough he was separated from the service eirly in September 1915 He still hod a vocal 
cord paralysis but spoke well Roentgenograms showed no mass in the area formerly oecu 
pied by the aneurysm (Fig 5) Tie patient has remained well except for sbglt genera 
weakness and a little fatigability of the right banl 


UIvCUvslON 

In Table I are listed data concerning thirty eight reported cases of at 
tempted surgical treatment for innominate aneurism References to all but 
tiie last two arc included m the rcpoits oi Greenough 1 Rtindle 4 and Lindskog * 
I have omitted one patient listed by Grcenongh m whom the ligation of the 
artery was apparent \ distal to the aneurism (Cuneo) and I have included 
three cases (Cooper Gav Ballancel cited by Greenough as subclavian anen 
rysms which according to the opcratois description apparently involved the 
disfsl portion of the innominate Patients treated by wiring of the aneurysm 
distal ligation and surgical production of an arteriovenous fistula are not in 
eluded 


It is apparent that the mortality in the reported eases is very high in the 
patients treated some time ago and much lower in those operated upon m re 
cent vears Excluding thus* oases of Matas in which the date of operation is 
not given twenty operations were performed prior to 1924 with deaths m 
thirteen a tnoifalitv of 65 pel cent while fifteen were done more recently with 
four deaths a moitiUts of iti 7 per unt Whether the mortalits rate: has 


actuallv been improved to this extent is open to question It is likely that 
nearlv all of the earlier cases mav hast been reported while in recent years 
there h is perhaps been a tcmlencv to continue to record in the literature most of 
Ihc s icccssfui eases but not alt of those in which a fatal outcome prevailed 
Nevertheless it would appear that the mortality rate has been significantly re 
dueed This ncim.veim.nt can be attributed onlv in part to the faet that aseptic 
technique Ins become well established anesthesia safer and operations made 
toss hazardous hv the usi of blood transfusions As one can easily ascertain 
from reading the virions itj orts some of the eirh casis were lost because of 
inadequate opentivi exposure I Isewhere tins subject is being presented* and 
MU not he discussed further hen Needless to <m adequate exposure is essential 
It appeirs that the age of the patient has not been an important factor 
m the mortahtv »n Considering those caves m which such data are available 
the average age of the patients who died in the earlv group was 45 rears of 
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Table I Reported Cases op Direct Slrcical 


Attack Upo*i Innominate Avetbyshs 


“o E | BLRCEOV IaT IOVI TYPE | LOCATION j 
J — — 18 U Spontaneous Distal 


2 Cooper 1859 Sfontaneous « 

3 Helfench 1890 Spontaneous « 


5 Burrell 1895 Spontanea 


8 Bennett 1899 Spontaneous 
0 Sebumpert 1898 Spontaneous 
10 De Laup 1900 Spontaneous 


u Ball an ce !»»= B 

is n.wrf N—"" “ 


,3 Kimura »•» B 


,1 nallaaaa M» D 

, igno ‘tpootaneous Mil A 
15 Sargent ^ <J «t*l 


„ 1915 Traumatic Distal I 

16 Les«noi A C 

1916 Spontaneous D 
U Hamann 1J ‘ 


strciCAL 

PPOCEPI RE* I RESCLT 

issi^siSir-. 

non sac tom, fection 


17 Hamann 

1918 Spontaneous I lniolr 
IS BeiO 191 ingonRio 


BO— « UT ”““ """" 


Ligation i J J#4 daVJ bt „ 

of arter ovlerot c 

heart di-ea*e , 

t , r Did 42nd days of 

'i£tZ c, » i j—** ■* 1 " 

diys later ^ of j^-ondarv 

Ligation I hemorrhage »n 1 1" 

U.er’ feition on 41 *t da» 

T ,Ur ..«n I#l Died 3rd day of 
L ! c , “ T hemorrhage 

d.n.ion I Dlfll 5th d3 . of 
Ligation I cerebral softening 

lion X Died I4,h ! 3V ° { 


“ ° spconnarj - 

rhage while rerte- 

1 ml anl carotid 
arteries were being 

ligate 1 original 
ligature had cot 
tlirougn and circa 
lotion had been re 

e«tabtnhed 

, (M UC D,e.l2nld»yw“h 
Ligation IAN. , fglt 

t lefliion I PeeoYery , 9 j n p W 
I igation i (]av meta j | anl 

placed aboil ato- 
t,J tmmproved 
until shortlv before 

loath 11 mo late 
A d.y Cure 1 

I ig-ition A 
I C A S m0 
Partial exci 

•ion ° f , 'em Dieil «i 30 hr 

ligation I p ovelT .clef 
■ Ligatnn I A C ret^ j? m0 , al e r 


Ligation I Cu,e 
Ligation I A C 

Died ***** Caroul »■ e „ tlon 
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TYPE I LOCtTlOH 


EESLLT 


22 Matas 

23 Katas 


27 Soutar 

28 Lexer 


1918 Spontaneous Distal 

Spontaneous I 


— Spontaneous 1 

Spontaneous I 

2i Greenough 1924 Spontaneous Distal 

192S Spontaneous Distal 


25 Miller 

Dolby, 

Ballaoce 

26 Flint 


1927 Traumatic 


1 & I 
B 


1933 Spontaneous Distal 

I & S 

1931 Traumatic 1 

arteno 
venouB 

1934 Spontaneous I 


30 Edwards, 

Carling 

31 Carlmg 

32 Meade 

33 Brcclt 

34 Langley 

35 Elkin 

36 Trent 

37 Llndtkog 
33 Shumacker 


Metal band 
about I 
Metal band 
about I 
7.1 gat i on T, 

C & S 
Ligation I, 
subsequent 
ligation C L 
Ligation I 
transaccular 
ligation S 
I ackmg 

Ligation I & S 

Trans' enous 
«uture I liga 
tion I vein 
Attempted 
ligation 


Cure, died 2V4 yr 
later of pulmonary 
infarct 

Died on 6th day, 
hemorrhage and 
pulmonary compli 

Recovered 
Rccovere 1 

Recovery, relief, fol 
low up 5 mo 
Recurred 8 jr later 
with death from 
J rupture 
Cure, six mo follow 


193G Spontaneous 1 


1945 Traumatic I artery 
arterio both 1 

venous veins 


1915 Traumatic Distal I 25 
1943 Traumatic Distal I 25 


Ligation I 
Ligation I, 

C & H sac 
excised 
Ligation I, 

C & S 

Ligation I &, S 
with fascial 

Ligation I 


up 


Died of hemorrhage 
on 4th day, carotid 
and subclavian had 
been ligated some 
jears preceding 
operation 
Recurred 

Cure, follow up 1 yr 


1 lgation I, 
artery proxv 
tnnlly 4. dis 
tall), ligation 
I vein du> tally 
Rubber band 
partial liga 
tion I 

1 igation 1 pre 
liunmry liga 
tion C 
I igation f, 

CS sac evac 
uttcd 


Paresis, living 2 yr 
later 

Improved pulsation 
persisted 

Infection and 
hemorrhage died 
5th week 

Died in 16 hr of 
shock hemiplegia 
pulmonary edema 


Clinical cure, fol 
low up 10 mo 


Cure, followup 18 
mo , had prelim 
io ary partial liga 
tion with fa«cia 
6- cellophane S. 
sympathectomT 
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those wlio sunned TjG, m the more ueent croup the a\eia,c age of the 
patients who died was 47 3 ami that oi those who sum red about the same 46 
>ears To inquire further into the cause of death it will he noted that one 
patient is said to has c died of tracheal obstruction one of uremia two of in 
feet ion three of cerebral lsehemie difficulties and g of Jicnwrriiage or shod. Of 
the patients who dud from hemorrhage or shock, infection placed a role in the 
fatal outcome in tluce i pulmonan complication in another and hemiplegia 
and pulmonary edema in n third In thne rases the cause of death is not 
stated although it appears that hemorrhage and shock were the pnmarv factors 
in at least two of them Thus the commonest difficult! has been hemorrhage at 
operation, or secondare hemorrhage later It can be anticipated that silt juste 
operatise exposure gentle dissection of the vessels and proper Use of Mood 
transfusions ina\ reduce tlu harard of bleeding Lndoubtcdh with aseptic tech 
tuque, chcmotherapj, and antibiotics infcetion should occur infre juenth The 
cerebral difficulties will remain a dinner but can |>ossibh l>e reduced to a 
minimum bv repeated j reopentive compies-non of the carotid until the patient 
can withstand such occlusion for a long period of time 


It will he noted that sis of the cams of aitcnil aneurjsm were traumatic 
in origin and tlmtj wire due to either ssphilis or arteriosclerosis U tm^ht 
be expected the mortality was less in the tnumatic cases (16 7 per cent) than 
in those of spontaneous aneurism ( r >3 3 per cent) There were two traumatic 
arteriovenous fistulas one patient died one was cured 

In analv zing the carious procedures which hast been cmplovcd it is noted 
that in five instances attempts at ligation were unsuccessful and that aW di«* 
patients died Two of three patients had preuouslv undergone ligation of tie 
carotid and subclavian arteries In eleven cases the innominate artcrj was 
ligated proximaliv ‘six of the eleven died One who sunned hid a mefa 
band placed about the carotid nrlcrv aftcivvard but was apparcntlv untmprow 
until shortly before Ins death clevm montlis later Four of those who survive 


were said to have been cured or rtluved of svmptoms ilti on h in one recur 
rence took place carlv and vv is successful)! treated liter In luation of the 
innominate carotid and subclavian arteries and excision of the sac In ot,e 
patient the innominate artcrv was divided between ligatuns he died of hemor 
rhage on the third dav In six patients the innominate was partlv ccnstrKtec 
proximallv three times with a metal land once with a rubber band once wil 
fascia and once with fasti i md cellophane Due of the first three died »n 
two recovered the result in these two patients is not cited The fourth was 
apparcntlv cured following partial proximal occluxirn with a ruhlier bind The 
fifth apparcntlv had little or no cffiet fiom pu-tul exclusion and was cum 
three and one half months lata In ligvtion e f tl c innominate carotid and*' 1 
damn arteries with opening and evaeuiti m of *f M sac \nofher was trratn 
, mrtisllv constricting fascial lands iboul tlic innominate and eirota h 

L mpjri .lthooeh trf , p«J 

\ias obtained in one patient ft™ <»«■" of Il.e M in tin ,«.n after «[«■»»- 


the sac 
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Six patients were treated bv lip ition of the innominate and carotid arteries 
four died and two reeo\cred In one of the two successful cases the carotid 
arterj was ligated as a prchmmar\ measure In two of the fatal eases the 
carotid was ligated after the original opention Another patient has been 
pre\ iousIj mentioned in whom a poor result followed ligation of the innominate 
arterj and subsequent partial occlusion of the carotid In two cases the in 
nominate and subclavian arteries were ligated with cure of the ancurjsm 
Seven patients were treated bj ligation of the innominate carotid and sub 
clauan arteries In one of these the sue was pirtialh removed in one it was 
opened and its contents evacuated and in one the sic was excised One patient 
died In flse cases the ancurjsm was npparentlv cured although a paresis 
occurred in one while the sex enth patient h id a recurrence eight > ears later 
xuth rupture and death In this last case the ligation of the carotid and sub 
daxian arteries was pertormed after the innominate had been ligated in the 
others the libations were all done in one session As has been mentioned txxo 
of the patients had been operated upon bcfoie one having had little or no 
effect from a partial innominate ligition the other having had a prompt recur 
rencc after complete innominate ligation There were two cases of arteriovenous 
fistulas One patient was treated bv proximal and distal ligation of the vessels 
with cure the other bj transvenous sutuic of the arterj and ligation of the 
vein with a fatal outcome These (lata are summarized in Table II 

Table II Axalysis or Results or \ aiuous Operative Ppocedures 



In each HUGH there ire tsso fere rases to permit a comparison of the 
safet, ami offs tis.ness of the canons methods ot treatment It poes ccithout 
sajms that tf the triers eottld be safcl, nnd cecurels repaired this ssottld he 
the procedure of choice but ,t is Idol, that this method ssill he found applicable 
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only in rare instances Taking into consideration the data reviewed together 
with experiences in the surgical treatment of peripheral aneurysms it would 
appear that the best procedure from the standpoint of safety to the patient 
and likelihood of cure of the lesion is proximal and distal ligation, combined 
"hen feasible "ith excision of the sac or evacuation of its thrombus In most 
instances the distal ligation "ill involve ligation of the carotid and subclavian 
arteries In these cases as in all instances of arterial surgery it will be wise 
when possible to divide and transfix the arteries rather than to ligate in con 
tinuitj Although the matter is still controversial, it is my policy to ligate the 
concomitant vein when occlusion of a major artery is necessary 

I have already mentioned the danger of cerebral ischemia and its possible 
reduction through repeated testing of the patient’s ability to withstand pro 
longed carotid compression In certain instances it may be advisable to perform 
a preliminary ligation of the carotid artery with a removable metal band, or 
fascial or tape ligature As Lindskog* has pointed out, no case of gangrene of 
the upper extremity has been reported, although other evidences of ischemia 
have been observed not infrequcnth In m patient temporary occlusion of the 
innominate rendered the hand pale, cold, and apparently bloodless It would 
be wise to test the collateral circulation by observing the hand during temporarv 
occlusion of the artery m even case before proceeding with permanent libation 
and to emplov means of increasing the efficient of the collateral circulation 
when necessary 

It is of significance that all save two of the patients treated by direct surgi 
cal attack had lesions involving the mid or distal portions of the innominate 
artery 1° one of these the patient died before ligation could be accomplished 
Only in the case of Trent was the outcome successful when the lesion mvohfd 
the origin of the vessel * Although the result in Trent s patient was excellent 
in general, when the first portion of the innominate artery has been affected 
sueh procedures as ligation have not been found practicable I know of no 
other successful case but several unreported fatalities following attempt at such 
treatment have come to my attention Unless the rubber band const nr! ion 
which Trent used should prove the answer to this problem and the experience 
with its use in aneiirvsms of the aorta would suggest that it may 
end in disaster some other more indirect effort to control the aneurysm must 


be adopted in such cases Thus far I have not mentioned such measures^ 
Babcock’s surgical production of a carotid jugular arteriovenous fistula 
distal ligation of the carotid and subclavian arteries employing the principle 
the aneurysms Matas* has commented upon 
jeork procedure and upon the functional dif 
J to not believe it has a place in the sur? jra 

treatment of innominate nneurvsms Although some excellent results have been 
reported with the technique of Brasdor Gurnard* 10 and though it may be apphe 
able m rare eases it would appear to be associated with definite risk and 
onlv a moderate chance of relief of svmptoms In cases in which direct surgical 
v has not Proved feasible, I have felt that wiring and coagulation is the 
procedure of choice I have used this method as developed bv Blakemore and 
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King in several cases m which tie aneurysm m\ ol\ed the origin of the in 
nominate This procedure often brings about arrest of expansion of the 
aneurjsm and relief of sjmptoms although it cannot bo considered a curativ e 
measure It is entirely possible that a combination of wiring and coagulation 
With distal ligation of the carotid and subclavian arteries maj jield better 
results than wiring and coagulation alone Once the sac wall his been rein 
forced by an increase in the intramural thrombus following this procedure 
there should be little hazard associated with distal ligation while after distal 
ligation there should be a good possibility of obtaining complete saccular throm 
bosis with further wiring — an accomplishment practicallj impossible with wir 
mg alone This plan at least deserves trial and it is mj intention to test its 
worth wl en the opportunity presents itself 


SUMMARY AND CONCLUSIONS 

A case of surgical cure of an innominate aneurysm has been reported and 
the literature has lecn briefly reviewed It appears that direct surgical attack 
upon innominate aneurysms will necessarily be largely limited to those eases 
in which the origin of the artery is not involved The best procedure which 
will ordinarily be found to be applicable in these cases would seem to be proxi 
mal and distal ligation combined with excision of the sac if possible or evacua 
tion of Us contents For those cases involving the origin of the innominate 
wring and coagulation possibly combined with distal ligation is probably tl e 
safest procedure offering the likelihood of a sitisfactorv result 4 
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TIIC USE 01- TFTlUVnn E VUAlOMmr CHLOKIDF IN TIIF 
TRE VTMI NT OF FAI’FRIAIENT Xl, ACUTL 
ARTERIAL INSLIHClFNCA 
F REDntiCK AV Cooi ib Ik AIT) Itov L Rodprtxox AID * 

\vo I' W Df-sm- I) a Ati \ntv Oa 

{From (he DtyOTtment of Surgery Fmory Cn ten> < J School of M/tl e nr hmoty V" verity) 

I N THE treatment of acute arterial injuries of the major vessels attention is 
immediately directed toward two objectu es controlling hemorrhage and 
overcoming the resultant acute arternl insufficienc' to the tissues normallv 
supplied by the arterj ind its branches 

The circulation is normallv re established by means of collateral circu a 
tion in which pre existing channels undergo dilatation an I estibtish an alter 
uate shunt around the site of injur* This restoration of blond flow maj or 
may not lie alequate depending upon the vessel involved wl the leve o 
interruption The arternl insufficiency maj be manifest bv coolness trop uc 
changes decreased functional tolcniue ulceration and gsngrene Therapy 
in most instances must be directed towird augmentation of the seeon larj or 
collateral circulation , . .. , u ,. T .i 

Numerous authors’ • » have pointed out that inadequacy of he c mania 
cireul ltion notwithstanding injury to these vessels w frequently ‘ «* * 
clement of vasospasm which nets to diminish the caliber rf these vessels m 
active vasomotor tout is the diieet result of an outflow of vssopre or nn u 
from an intact svmpathctic nervous -'stem The normal tone 81 j 

health is further increased bv reflex spasm resulting from the provi ia ^ ^ 
injury It has been demonstrate 1 clinically and experiments ' 
interruption of this sympsthetic outflow by vinous methods results 
creased bl<o<l flow through collateral channels as evilenoed bv i *si 
and deep td iperatuies deerei-ed veinus fillup tune incressec os 
readings and the prev enti .n of tissue dc ,th rf con 

Lenche and Stuchei md Orban m a series of exjerinunts p 
clusn cly the v due of svmp d *!,c<t«n,v u» the 

and death follow in„ ext ensue si tonal »isc«ti ns in ammsls 5 re 

folio,,, ng resection of the tertnin ,1 ,ort , on I iW b™*"» * , ' ,„, h 

i .-V resection the animals si < wed litth ill (fleets With” » . 

circulatory insufficiency U the „,.l f , , ..k ,1 r, u.re „ 

animals Atm r 


• I We laiursn« 1,0 1 c ... 
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Reielxert 1 * 1m cxccUentK demonstrated the collateral channels which en 
large following ligation of the aorta m dogs bj the injection of * roentgeno 
graphically opaque mass He Ins stated that the abdominal aorta can be 
hgated w ithout clanger of gangrene 

Brooks’ has shown that following expei imontal ligation of the abdominal 
aorta below the inferior mesenteric artery and without excision and division 
there is always definite endencc of impairment of circulation In most in 
stances lie reported evidence of impiired function and m a few instances 
gangrene of the feet A consuleiabU munhei of his animals died after liga 
hot! of the aorta without any known cause 

Recently reports have appeared concerning the pharmacologic action of 
the f etraethy lammonnun ion upon the svmpathctio nervous system This drUvf 
acts chiefly to block at the autonomic ganglia the transmission of sympathetic 
an l parasympathetic tiers e impulses The pharmacology has been rev in ed in 
detail bv Acheson and Moe * 0 proof was afforded that the chief if not the 
sole locus of action oi tetrnethy lammonnun ion is at the autonomic ganglia 
The intravenous a Imimstrati >n of vasodcpiessor doses of the drug causes in 
increase in hlood flow through the femoral artery 

The following senes of experiments was undertaken to determine the 
efficacy of chemical sympathetic hlocl age in cxpeumental acute arterial in 
juries No attempt has been made to compare results of treatment with the 
ktrnethy lammomum ion with other methods of sympathetic intei mption 


rxPFRlMFNTU METHOD 

Since the result of antic ligation alone is variable as to survival of the 
animal or gangrene of the posterior extremities and since various authors have 
reported varying percentages of ltaths following excision of the trifurcation 
of the aorta in this series a more extensive resection was earned out The 
operation was extended to irnlude thi deip circumflex iliac vessels which con 
stitutc one of the maj r ollateial channels following aortic ligation If these 
vessels had then origin al ov e the inferior mesenteric artery thev w ere ligated 
a 'Ul divide 1 at that point In this minnei the arterial supply to the extrem 
dies was reduced to a critic \1 level 

A group of thutv a lult mongiel d vgs weighing from 9 to 15 kilograms 
"as selected Idmtnal opirttm jioecdures were earned out on all animals 
m the uroup Surgu a I nmsthesn vv is obtained by the intravenous admims 
tratun of solium pent bvit ltul C4 nn, per five pounds body weight Under 
iseptu i leeautn ns th. amtic tnfuication was exposed The terminal aorta 
"as dtmbU hgittd distal to the origin of the inferior myenteric artery hut 
Proximal t » the i rigin ot the deep circumflex iliac arteries Ligatures were 
„>,»> 1 1W Wnrt lint nrtrnes « le 
tnml The mkiin ...< ml, nil trank, „<■„ excra! Thl . " j 

"as close 1 m I iveis 


In the c uttol roup <f tin dogs nothing further w 
being cl st 1% of st I Mil until the t me of their death foil 
"ns pcrformi d 


las done the animals 
owing which autopsv 
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In the experimental group administration of tetraethylamnumium ehlo 
ride* ms begun immediately after excision of the arteries This was given 
m the proportion of 2a mg per kilogram body weight, as a sterile JO per cent 



Ch rt I — Results nf aortic excision In untreated an mats 
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solution intramuscularly Similar doses were Risen esery eight hours for 
three days 

All the animals were allowed food water as desired and offered exercise 
at least once daily, as tolerated 

RESULTS 

In the control group nine of the animals died within twenty four hours 
to $e\ en dais The majonts of deaths were within a four day period Autopsv 
mealed m each instance that death was not due to hemorrhage from the 
ligated arteries or to peritoneal infection Prior to their death these animals 
exhibited the same findings as reported by Lerichc hindlimb paralysis cold 
ness cyanosis and \ ary ing degrees of swelling 



In the group of twenty animals treated with tetraethylammonium chjo 
ride fourteen of the animals simiscd These animals regained excellent func 
tional actmty within two to six dass Of the remaining six dogs which died 
three deaths weie the result of infection of a posterior extremity One of the 
remaining animals ilml within twihe hours of operation and the other on the 
tenth postoperatise da from an undetermined cause 

Arteriograms were performed immcdiatels following ligation and excision 
of the aorta in control unreal* (1 lg 1 ft) in such instances there was little 
filling of the oollati rnl channels l>x the contrast media I n the animals which 
sur\ md fdlow.nc ti t raeths lamtnonium chloride theraps a graded increase 
m filling Of the \ess«ls eouh! he roentgenologically demonstrated (Fi*s *> and 3) 
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DISCUSSION 

The results ol tamed from chemical b!od age of autonomic ganglia are 
thought to he due to a remo\al of vasomotor constriction of collateral vessels 
thus permitting their dilatation In these experiments the immediate time 
interval following arterial resection referred to by I enctve as the critical 
period appears to be the optimum time for removal of \ asomotor constrictor 
impulses Once an increased collateral circulation is established it is able to 
maintain itself and probably undergoes a graded increased over later inter 
uls as evidenced by the increased tolerance for daily exercise 

In view of these experimental results it is suggested that tctracthylam 
raonium chloride may become a valuable adjunct in the clininl treatment of 
acute arterial injuries involving major vessels 


SUUUARL 

1 The rationale for sympathetic interruption ft Mowing acute arterial m 
jury is presented 

2 Experimental observations have been made which indicate that cliem 
u.al blockage of autonomic ganglia by tetraethylammomum lm may be of 
'alue in acute arterial insufficiency following arterial injury both as a sub 
stitute for other methods of sympathetic interruption or as a preliminary 
to them 
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THE ACTION OF IIEPARIN ON EXPERIMENTAL 
VENOUS THROMBOSIS 
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T HE extensile clinical trnl of heparin, both here and abroad in the Fo- 
jilijlaxis and treatment of \enous thrombosis has stimulated our interest 
in those properties of heparin which relate directlj to this problem Thepur 
pose of this paper will be to elaborate upon the in \no action of heparin ° n 
the preformed clot . 

The possibility that heparin might present sascular thrombosis was 
enunciated bj Ilowcll 1 3Iason» m 1924 showed that heparm will P r ^ ent " 
formation of an intravascular clot induced bj the injection of potent ron 
kinase into the blood stream Experimental evidence indicating that MP*» 
will protect agvinst the intraiavular thrombosis which ordinarily wo 
cur after traumatic and mechanical means has been reported b) - u » 
his co workers,* Best, Cowan, and MncLenn ‘ and by Rah.novitch , md .W 
There is, tames er, a considerable sanation of opinion as to t , 

heparin on .he preformed do. Thu may be «M <» the d, Herein 
of inducing thrombosis, to the '.tying strensths of hepartn used > 
to the modes of administration of this agent It »onM l >• fittin J ' 

to res icsv the major experimental morh on this most Mnt '“ rsotblj 

The adtnoss (edged failure of heparm to act on the in s ltro th «> 
demonstrable and has recently been reaffirmed by K-l«V<* and 
Hosscser .be >n s .,0 dot has on occasion been seen to dmpfW ^ 
startling contrast between in si'o and in sstro action i ha [[U „ f 

obsersers to determine if possible the precise action of h 1 „,(1 

organism since the in Mio anticoagulant property of heparin “S J; mI 
therapeutic possibilities In a senes or experiments inaugurated 
reported n, J937 hr Murray daip.es Perret, and Best ^., 1 , se- 
ated in reins of dogs b, either mecbamenl or chemical , „|k 

uas accomplished by crushing a sun oxer an mtrataunna 
'hid ssdh a hemos.a. folio,, mg ssh.eb the thread uas r.m.scd ami tic 
sl.nl sutured Occluding thrombi appeared m sc'™ hours “ “ 

•r bj . h„ - i-j 

and re e nns were thrombosed Heparin w as gn en for ' arying P" 

per cent Of fh Traltma following prophylactic heparin a* 5111 ™ 

before an , * ew minimi! thromboses the majority of veins remain c. 
tration resulted m a « r 

— Tia. rzr e “ 
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XjOPwe et vl action or hftvbin on vfmhjs thrombosis 

patent if additional hepann was given subsequently Heparin given after 
trauma maintained the patencj of a number of veins the percentage of patent 
assets being uu ersely proportional to the length of time ensuing between 
trauma and inception of heparin therapj 

To summarize all the recorded experiments 14 per cent of the control 
veins were patent after mechanical trauma while 81 per cent of the test veins 
here patent when heparin was administered for se\ entj to seventv two hours 
Similarly with chemical trauma 15 per cent of the controls were patent while 
patency v\ as maintained m 51 per cent of the hepaumzed v eins 

The experimental evidence that heparin did have some effect on the pro 
formed clot was further bolstered by the results of Sulandt and Best® who 
showed that coionarj thrombosis could be induced by sonein in twelve of 
thirteen control dogs while similar lesions occurred in only one of twelve dogs 
if heparin was given continuously foi twenty four hours after injury Fut 
ther evidence was brought forth by Rabmovitch and Fines 5 whose method of 
mdoc rag thrombosis consisted of stretching the vein thus causing endothelial 
damage A constricting silk ligature was then used to occlude the lumen 
partly Heparin was subseqnentlv administered m bidailj intravenous doses 
for fiie or six days These investigates showed that in certain instances 
be/wrin caused the disappearance of the thrombus only in the early stages 
and never v\ hen the clot had alreadv been organized 

To recapitulate (l) If heparin was given previous to trauma and con 
tinned for a variafifi period afterward thromboses were infrequently ob 
sened (2) Heparin administered up to three days after trauma caused dis 
appearance of the dot w a considerable percentage of case* ('ll Heparin 
atlmiiu stcred when Hie cfof was organized resulted in no demonstrable dis 
solution of the <*lot 

It occurred to us to determine if possible at what stage of clot formation 
hepArin administration would result in pohition of the clot and what effect if 
an> liepsnn had on the organizing clot 

MFTHOPS 

fndurtion of Thromho vit — Experimental venous thrombosis has hitherto 
been aecompbshe 1 by chemunJ and mechanical means Uthough Hurray and 
his co v\ rhers rcpnrte 1 80 to 8 r » per cent successful thromboses with their 
methods the 1*5 to 20 per tent margin of error seemed too great for critical 
‘Valuation Simla rlv in our hands stretching the 'em bi the method of 
Uabinoxjteb and Pines was nit successful in the roajontv of eases It is 
obvious from both the exj enmeutal wort on thrombosis and the theoretical 
considerations of Hood coagulation that the elaboration of a successful 
thrombus de\e»«ls on (a) stagnation of blood (hi injurs to the intima (.e'j 
release o! consider able amounts of tbromlmkiime from the vessel walls After 
numerous trids n ii ethod < f experimental induction of thrombosis was devise! 
which hilhYls all the requirement* set forth preuousfv and which is umformh 
successful Three kilogram rabbits are anesthetized w nh ether and a midline 
cervical incision is made The jugular veins on either s ,dc are exposed both 


THE ACTION OP IIP PAWN ON F YPERIMFNT \L 
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(From the Thromloemhol e D tease Pmt and the Department of Laboratories 
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T HE extensive clinical trial of heparin both here and abroad in the pro 
1 by laxis and treatment of xenons thiombosis has stimulated cur literwl 
m those properties of heparin which relate directly 1° this problem The par 
pose of this paper will lie to elaborate upon the in xixo action of hciatm on 


the preformed clot 

The possibility that heparin might present vascular thrombosis was first 
enunciated by Howell * 3fason* in 1921 showe I that heparin will prevent the 
formation of an intravascular clot induced by the injection of potent throm o- 
kmase into the blood stream Experimental rxidence indicating that heparin 
x\ ill protect against the intravascular thrombosis which ordinarily would oe 
cur after traumatic and mechanical means has been reported by 8D ( 

his co workers* Best Cowan and MacLean 4 and by Rabinov itch and id w 
T here is however a considerable variation of opinion as to the e f c 8 
heparin on the preformed clot This may be ascribed to the different Tn^th 
of inducing thrombosis to the varying strengths of heparin used and fina 
to the modes of administration of this agent It would be fitting at this p 
to review the major experimental work on this most controversial su Je 
The acknowledged failure of heparin to act on the in vitro clot is re > 
dcmonstralle and has recently been reaffirmed by Rabinoviteh and ' 
However the in vivo clot las on occasion been seen to disappear 
startling contrast between m vivo and m vitro action has stimuao m 
observers to determine if possible the precise action of heparin in «e » 
organism since the in vivo anticoagulant property of heparin ” frau * i 
therapeutic possibilities In a series of experiments man urateil m IJ - 
reported m 1937 bv Murray Jarpies, I’eirett and Best * thrombosis was mi 
ated m veins of dogs by either mechanical or chemical trauma the m 
ical trauma was accomplished bv crushing a vein over an intralumina 
thread with a hemostat following which the thread was remove! an 
,, ,, „d sutured Occluding tl rorobi appeared in seven hours to seven av 
60 per ceS of the eases Chemical trauma « a s effecte 1 by the introduction 
/retention of soviem ui the vein for three minutes Bv this method 
30 t of the veins w ere thrombosed Heparin was given for varying peno 
? C f cen «nd after trauma Trauma following nojhylactic heparin almmis 
before a minimal thromboses the majority of ve ns rema nw,. 

^ — »«««•* -a is. win.* * 

^ 18 1WT 
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Table I The Action op Hefawn on the Pke formed Clot j\ the Babbit 
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t ° a!lke A 3 cm segment of vein is dissected free and the 

P , r °'™ { P OI ; tl0n 18 seeurelj tied with a silk ligature A flat narrow 
° , ta ’ , SUch as a rlhbon "tractor* is placed under the vein distal t) 
. r. 1 ‘’ a .y r f, an , ac * s ” ><5 an aiUl * The vein is then given fifteen to thirty sharp 
aps with the handle of a tfajo scissors Brisk bleeding will occur which is 
eat m con ro ted by gauze piessure Care is taken not to fracture the vein 
complete]} across W hen bleeding has ceased usually in about two minutes 
a pa pi le and visible clot appears If this does not occur the procedure is 
Igain repeated Clotting in\ amblj is present after the second series of 
Strokes AH antnnls ire re 0 x 1011001 ! ifter forty eight hours to reaffirm the 
presence of clots 

II tp n rim ahon — The method of continuous heparinization as reported bv 
lluim and Jus co workers is obnouslv impractical in animals if heparinization 
is to be continued for long periods of time Similirly intermittent hepann 
zation is not consistentl} effective in tbit the coagulation time may well fall 
to normal levels in the inteival between successive doses of hcnarin Vs a 
nnttcr of fact the coagulation time inaj undergo a diphasic reaction and 
induce a state of h}percoagulabilit} Because of these objections we were 
constrained to use the hcpann/Pitkin menstruum preparation *t The Pithn 
menstruum is n gelatin base medium which was designed to regulate and 
retard the release of water soluble drugs incorporated within it The prepa 
ration with varying amounts of hepann has been extensively used on human 
patients with uniformly excellent results* '• 11 The formulas employed in 
our experiments contained vasoconstrictors which further delayed the ab 
sorption of the hepann and prolonged the effect of a single dose The dosage 
has varied from 40 to 100 mg of heparin given every two to three days The 
amount was governed solelv b} the coagulation time which was maintained 
at two to four times the normal level Coignlograms were determined bv a 
modification of the lee White method which has been completelv described 
elsewhere 10 No hemorrhages were encountered m our serie-. 
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From Tallc I the scope of the experiment is evident Throml osis was 
induced m both jugular veins of 3 rabbits bj the method described In all 
instances except the one day animals the veins were examined after fortv 
eight hours to determn e the presence or absence of thrombosis In our earlier 
work absence of clot was noted on occision so that thrombosis had to be re 
induced With improvement in our techniques as evidenced bv the last 
veins reported in Table I no failures were encountered \t variable penols 
after the induction of thrombosis if the foity eight hour reexamination 
proved to be satisfactorj the wound was < pence! an 1 the left jn ular »ein 
removed for control microscopic section The animal was then heparinize l 
for six to fourteen davs after which the noun 1 was again « pened the lesion 
photographed and the remaining jugular vein removed f< r microscopic stud} 
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For the purposes of analysis it is com on lent to subdivide Table I into four 
sections, these subdivisions (Table II, III, IV, and Y) relate to the heparinized 
animals and indicate the number of dajs from inception of trauma to the mitia 
tion of heparinization Table II included the first through the fifth dajs, Table 
III the Sixth through the seventh. Table IV the eighth through the thirteenth, 
and Table V included all of the fourteen das animals 

From Table II (one to five dajs after trauma and before heparinization} 
it is evident that of nine veins with but six dajs of active heparinization, nx 
were patent and three wer e occluded Of six veins with thirteen days of 
heparinization, five were patent (Fig 1) and one was occluded No collaterals 
were observed In the control nonhepannized group of fourteen veins, aft 
fourteen were occluded (Fig 2). 
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Table HI ( s,x to days after trauma and before hepariwza » 

eals that of six veins heparinized for thirteen daw fonr were patent ( 
d two vv ere occluded Small, single collaterals w ere seen to parallel t 
' 011 3 V€in while none were seen accompanying the nonhepantuzd 

hepanmz ^ ^ ^ jjj C control wins were occluded" (Fig 4) 



LOnVE FT AL ACTION OP HFTVRIN ON VFNOUS THROMBOSIS 


753 


Table IV (eight to thirteen days after trauma and before heparinization) 
was of considerable interest to us in that all the twelve a eins which had been 
heparinized for thirteen days appeared clinically patent The \eins were 
thickened but blue and somewhat collapsible so that blood How through these 
vessels were clinically obvious Ilowever, on microscopic section these pre- 
sented various degrees of organisation and recanalizatioh (Figs 5 and 6) 
One vein, examined after six days of heparinization appeared to be a solid 
cord AH of the fourteen control veins were thickened, gray noncoJIapsibie 
structures which, on microscropic section, were seen to be organized with 



evidence of recanalizahon (big 7) The extent of recnnabzation and the 
jaraeters of the reeanahzcd luinnu appeared greatest in the animals hcparin- 
for thirteen days The heparinized veins wore accompanied by two to three 
a,r J targe collateral vessels while the control veins of comparable age had one 
or . at most, two tiny to medium sized collaterals 

Table V (fourteen davs after trauma and before heparinization) represents 
f>*ne veins heparinized for fourteen davs All of these were identified only by 
e encircling black silk ligature The veins* were gray , solid, threadlike strue 
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DATS | 

(inch, sire) 

AFTER TEAL 11 A 
AND BEFORE 
HEPARIN ! 

THERAPY 

1 DUS 

l 1IFP\RI\ 

I OF | 

1 VEINS 

l 1 VTfcNT 

| OOC! ' DED 

| COl 1 VTERALS 

It 

14 

9 

0 

9 

4 plus 


the restraining ligature The control collaterals usual!} numbered one or two 
were for the most part small (m comparison to the heparinized mates) and did 
not form the rich anastomotic network seen in the pres mus group 


discussion: 

Several facts are immediately apparent from a stud\ of Tables I to V 
first patenc\ can be re established in a number of experimental veins even as 
long as six days after a clmicallv v isible and microscopically acceptable thrombus 
» present Second the extent and apparcntlv the speed of recanalizition is 
enhanced In the use of heparin Third when the vein is no occluded grossly as 
to preclude the resumption of clinical patency recanalization is still greater 
m degree and extent under heparin therapy Fourth in the presence of occluded 
veins which cause definite obstruction to circulation the opening of adjacent 
collateral venous channels is so extensive in the presence of heparin that the com 
toned cross sectional area of the collateral svstem appears as great if not greater, 
than that of the original \ ein 

These results are at variance with the published data of Murray and 
associates’ and Rabinoviteh and Fines The foimer group administered 
heparin for seventy two hours after trauma while the latter in one series 
heparinized their animals for periods up to eight days It is evident from our 
senes that even eight days is too brief a period m which to extract the maximum 
benefit to be derived from heparin Our fourteen day period was arrived at 
after extensive experience with the hepann/Pitkm menstruum preparation in 
patients with thrombophlebitis and/or phlebothrombosis Assuming the seventy 
two hour period to be too brief bey ond question the failure of the eight dav 
period of Sahinov itch and Pines can be partly explained first by the fact that 
Per se eight days has been shown to represent too brief a span of heparinization 
second the hepann as used by them y lelded a good anticoagulant effect for only 
five hours Since their results were predicated on a bidaily schedule of heparin 
administration there obviously must have been gaps in the treatment dav when 
die coagulation time was at normal levels or indeed as we have seen repeatedly, 
the level may have fallen below normal thus inducing a state of hypercoagula 
"dity Coagulograms utilizing liepann/Pitkin menstruum reveal that maximum 
effects are obtained in four hours and are continued for forty eight or more hours 
(ftraph I) Reinjection everv forty eight hours obviously will consistently main 

the coagulation time well above normal limits 

Since it is well known that hepann m vitro has no effect on fibrin, it 
appears difficult to explain the dissolution of clots up to and including the 
sixth day after thrombus formation Examination of our sections demonstrates 
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lures which climcalls seemed incapable of transporting Wood On section, these 
Were well organized and contain* d large recanalized lumma (Fizs 8 and 9) 
and Dot the honeycombed pattern of recanalization so eijjent jn the control 
mates of * omparahle internal after trauma (Fig 10) Most interests? m this 
group were the collateral \eins (Fig 11) In the heparinized senes the 
collateral \csse\s vecte three to Iout in number, mam as large as the orapnal 
vein Jfost often the\ formed a complex anastomosis with vessels proximal to 
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thrombosed veins winch, on microscopic examination, reveal no evidence of clot 
formation in the usual sense (Figs 7 and 12) It is not surprising, therefore, 
that these clotted veins m the sludge stage ma> well be mistaken for normal red 
cell-containing veins In the progressive growth of a clot, sludge formation is 
ever present, both as the propagating tail and as part of the unorganized bod} 
of the dot It is significant that m everv instance where pure sludge formation 
was noted imcrosoopicnllj , despite clinically palpable clot formation, the clot dis 
appeared complete!} under heparin therapy 



.12 (Rabbit 19) — Three day control animal The lumen U fllle 1 with a recent 
bln*,,, ln *hich the lamination of the uccepte 1 ean> thrombus Is not >et present The 
the?? * TC »» lnill virtual members and have not a' 'et lost their i lentitj Here and 
mere evidence of beg inn me organization Is seen (Elastic Van Gleson X21 ) 

Any attempt to explain the apparent dissolution of the earlj fibrin clot 
a fid the rapid rccanalization of the litc clot under heparin influence must neces 
sanly be speculate e Further studies arc in progress in an effort to clanf \ these 
m oot points The present dav tendency has been to consider the meehamsm of 


SURCt fU 


7*>8 

that organization occurs at a \aomg tempo despite the fact tbit the inducing 
trauma is severe and approximate!} equal in all instances V critical review 
of the phj sieal changes lesulting m clot formation may afFord a possible cxplana 
tion of ouf results The classical early red cell clot consists of red cells en 
meshed in an interlacing filmn network After vaning periods of time, organ 
ization occurs within the clot, wherein the red cells and fibnn are replaced hr 
v oung fibrous connect n e tissue This, m turn, may undergo one of two changes 
The adherence of the organized clot to the vessel wall together with further 
organization of the clot hi '‘matin e" fibrous tissue maj convert the originally 
patent vessel into a solid cord through which no blood flow is possible The 
second possibility consists of essentially the same process with the additional 
factor of rccamlizition of the organized clot to a varying degree so that a 
minimal amount of the original blood flow is restored 



In the light of recent work on the functional pathology of expenmea a 
fiostlnte’ 2 11 and on the blood flow in Kaowslev malaria and m traUjna ^ 
shock, u ,s ** it may be inferred that the natural history of the cla«rc® c0 
as described previously is not complete In the presence of injurs or mfec K « i 
disease Kmselj and his co yyoikers have oliscned that red cells become stic ' 
and adhere to one anothej at first m small clumps which v>on liecome progre^ 
sively larger so that blood flow rapidly slo«s down and the blood itself apP c-1 ^ 
as a thick muckv sludge, similar to the sludsri ph( nomenun m experiments 
frostbite The mechanism whereby the red cells become sticky is m« ,af ^ 
through the formation of a thick glassy eottonv precipitate "ho-e appearanf 
rod coraistenor sujrftetts tl.it it m, s ht In fibrin or a fibrin like- ■»««“ " 

sibstanee js not visible bv tnmillumination m vitro but can leadil} »e 
t lirk field llhimmatyun It thus follows lint the e irlicst stage of clot forma 
” w „vi V,& represented bv a large mass of re<l cells agglutinated to ot« 

,/>0 . -i B0 4 as vet exhibiting the usual mti rlaemg fibnn net work f* 

pomt rffact, have a m,rn, * r of uttum ,aUn from earlv ' cllR,ea,b VtU 



EXTENSIVE BLUE NE'N US OF JADASSOHN TlftCIIH 

Bfport oi Casf 

Bette Yo«\a Upshaw, It D * Kvlph K GhoRmlfv, M D t and 
IIvmilton Montgomfrv, 51 D t Kochi sifr, Minn 

S INCE the first blue nevus vvfls described by Titcbe, 1 there have been icnn> 
reports of this lesion According to Montgomery and Kohler* and Ormsby 
and Montgomery,* review of the literature revealed that the great preponder 
anee of blue nevi are small in size, that is, thej are seldom more than 15 mm 
m diameter However, more extensive blue ncvi occasionally are seen Pack 
and Livingston 4 reported a case in which the back of the patient was covered 
by a congenital blue nevus Tlus patient also had von Recklinghausen’s dis 
ease and a malignant melanoma subsequently developed in the mterseapular 
area and metastasized to the lungs and brain 

We recently have observed a case of an unusually extensive blue nevus 
which, we wish to report 

rfport of cvse 

A white boy aged D jean was Ant seen at the Vfavo ( time on May 1 1*146 His 
family an 2 medical history aside from the presenting complaint was negative His mother 
stated that she had noted a slightly raned bluish skin lesion on the left side of the child s 
thorax when he was 4 weeks of age The color aul size of the lesion had remained rcli 
tneli unchanged during his development and no treatment had been used for the lesion 
The involved area was asymptomatic 

On physical examination of the boy the salient find ngs were 1 mmd to tl e skin of 
the anterior and upper part of the left side of the thorax (1 ig 1) Here tl ore was an 
irreguJarh 1 near les on 3 to b cm in wilth which extended from the lower part ot the 
sternum laterally to the left midaxiJlnry line The lesion wns composed of multiple lrm 
dark htue rounl nodule* which were slightly raised above the surrounding skvn There 
also was a bluish discoloration ot the «kin in intervening small nrejs 1 ctween the cireum 
scribed nodules The regional lymph nodes were not pnJpal Jo 

Biopsy was not performed but it was believed that the ksion vyns a vascular nevus 
because of its large size and general nppeurnnre Fxois on of tie le«on wns a Kind le 
cause of its site and suspectibility to trai n a 

On July 11 into jho involve I skin and sulci tvneous tissue were excised bv a long 
elliptical incision extending from tl c sternum literally to the left midaxillary line, be 
"fond the elges of the lesion It was tlen fount) that the tnsen and lower portion of the 
pectoral rausde were deppb jngmenfel and on section the j igmcntation seemed to extenl 
through the deeper layers of mu»cle The incision was not earned down to the periosteum 
or pleura so we do not know how deeplv the pigmentation extended The pigmentel fascia 
and musvle were not excised Tie edges of the skin were undermined brought together 
avid sutured and u Vetvro»e drain wns inverted The lesion wav healing satisfactorily vvj e n 
the patient was ch'mi'*ed on Julv 26 1046 

ratholo )ic I xo m i notion The eurgleal specimen coimstel of gkm and subcutaneous 
tissue a n l measured 17 cm »n length 6 cm >n width and 2 cm Jn thickness Multiple, 
ttec-ivcl toT publication Feb 3 W 
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coagulation and the inhibition of coagulation as a physiochenucal reaction. 1 * ’ 
In any equation of this type, the basic factors consist of the types of materials 
entering into the reaction, the relative amount of the reacting components, the 
pH, and, finally , the time factor Since ever} biochemical reaction is theoret 
ically reversible, it is quite conceivable that with an increase in thp amount of 
functioning circulating bepann which is allowed to act for a long period a 
reversal of the thrombin 4 fibrinogen — * fibrin equation may possibly occur 
Conceivably , a contributing factor m stimulating reparative processes such 
as organization and rceanalization is the demonstrable effectiveness of heparin 
in enhancing and maintaining an elaborate collateral circulation It is generally 
conceded that the phenomenon of rceanalization is to a large extent predicated 
on physical factors It is evident that the larger column of fluid blood result®? 
from heparinization, pounding against small recanalizing channels mai well he 
responsible for accelerating and augmenting recanal ization 


CON CM, sion s 

Heparin therapy in experimental venous thrombosis m rabbits results in 
the following 

1 Early clots ore completely resolved , 

2 Growth of the collateral venous circulation is tremendously enhance 

3 Speed of reconalization after occlusive thrombus forwatiou is 
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postive dopa reaction w lien situated in the upper \ art of the cutis adjacent 
to the epidermis hut it rurel> retains these properties when found deep in the 
cutis as in the suhdcrmal tjpe of nc\us The cells if the Hue nc\us how 
e\er represent true dermal melanol lasts and are laden with melanin and e i\e 
a posit ne dopa reaction 



SCSI MARA 

Me ha\e olsersel a case in ihieh an eat ensue Hue nei us of Jadassohn 
Titche occurred m a shitebos aged 9 > ear* The lesion was 17 cm in length 
and 3 to 6 cm in width and ext end e 1 from the lower part of the sternum 
laterally to the left milaxillarj line It was first noted when the child was 
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firm, dark blue nodules, which varied tn fire from that of a match head to that of a split 
pea, projected at narrow intervals from the surface of the skin throughout the extent of 
the te«ion On cro«s section, the specimen showed very dense, dark blue pigment arranged 
in layers The epidermis appeared white, and beneath it the cutis was entirelv blue black 
in color The fat of the subcutaneous tissues was yellow with narrow atreaks of the pig 
ment growing through it at narrow intervals down into the fascia which also thowed a 
mottled bluish pigmentation 



Flff 1 — extensive blue nevus Involving the upper left portion or the anterior wall of Che thori* 

Sections stained with hematosvlm and eosm showed slight hvperkeratosis and irreg 
ular, mild proliferation of the rete ridges of the epidermis The melanin pigment in the 
basal cells appeared to be increased in amount in the rete ridge* The papillary portion 
of the cutis alpeared unchanged but in the subpapillarv, ruddle and lower parti of tb* 
cutis, and in the subcutaneous tissues as deep ns the section extends 1, there were mu 
tipte, irregularK nodular collections of long slender, spindle shaped cells which were coo 
centrated about the dermal appendages of the «eetion The*e cells in frozen **'!>**> 
stained dark brown with dioxyphenyltlamne (dopn reagent) and were dopapo*itue me 
ano blasts (Figs 2, a nnd 3, a) Other melanin bearing cells, which were larger, shorter 
and plump, and which contained coarse granules or elumps of pigment, were seen ttt- 
quentJy Thesp cells were chromntophore* an 1 were seen in the upper part of the cuti 
above, as well ns among, the ma««es of melanoblasts in the middle and lower part* oft * 
cutis The chromatophores although they contained melanin were not stained bv dop» 
reagent and were thus dopa negative 

All of the melanin was more distinct in sections stained with silver nitrate sol 
hematoxylin The black melanin pigment in the cytoplasm of the basal cells of the epi 
dermis appeared clearly, the eoarse melanin pigment in the chromatophores was P r ® 
nounced and the fine melanin granules distinctly outlined the long dendritie proce**es o 
the melanoblasts (Figs 2, b and 3, 6, and e) T1 is staining method revealed melanin p K 
roeot in cells which appeared nonpigmented when stained with hematoxylin and eosm an 
with the dopa stain. 

Ordinary pigmented nevus colls were not seen in any of the sections These 
cells are oval jn shape have large vesicular nuclei and are larger than the 
cells of blue nevi which are also characterized bv their long bipolar dendritic 
processes Ordinary nevus cells characteristically grow in alveoli nests <> r 
olumiw in contrast to the irregular strands and solid masses of blue nevus 
cells The common nevus cell usually contains melanin p.gment and gives a 


UPSHAW ET All E\TFNSI\r BLUE >.E\US OF JADlSSOHb TlfecHr 765 

We are able to find reports of onlj ten cases of malignant change m blue 
nm va the literature Histologic studies of these lesions usually meal the 
presence of another tjpe of tumor cell in addition to the blue ne\us cell either 
in the primary lesion or the metastatic lesions In sei eral instances, no histo 
logic evidence of malignant change his been present In only one case was 
there clear cut pathologic esulence that a melanosarcoma had de\ eloped from 
a blue nevus We belies e, therefore, that this lesion is fundamentally benign 
and that no further treatment of the residual blue ne\us was indicated in the 
ease which w e has e reported 
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■t weeks of age, and remained relatively unchanged during the child's develop 
ment At operation, it wns found that the bine nevus involved not only the 
skin and subcutaneous tissue, but the fascia and low er portion of the pectoral 
muscle Only the skm and subcutaneous tissue Here excised The edges of 
the skm were united primarily Without shin grafting The histopathologic 
studies repealed that the tumor cells were all dermal melanobtasts Ordinary 
nevus cells such as seen in the common mole or pigmented nevus were not 
found 
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ceils, 6,250, color index, J«3, poly morphonuclexrs, 6i per cent, Ij mphocytes, 30 per cent; 
mononuclears, 6 Pct cent Blood \\ nssermann wav negative 
Blood chemistry and gastric nnajvsis were norruil 

The i at lent was under observation until Oct 18, 1041, when hospitalization became 
urgent because of severe intestinal hemorrhage and diarrhea He was extremely palo and felt 
severely aslhcmc Hemoglobin was 40 per cent Immediate tranafu°ion of 5f>0 cc of ci 
trated blood was performed This was the first of many transfusions required <104 m all) 
during our years of observing and treating this patient 

On Nov 19, mi, an exploratory laparotomy Mas performed (J A lO The liver 
and stomach disclosed no visible abnormalities Oaring the course of examination of the 
small intestine nn 1 colon a few small dark purplish, pinhead to matthhead sized spots were 
observed by tran-nutted light shining through the serosa Thesi. were present throughout the 
entire length of the bowel A solitarv evst of the lower pole of the left kidaev was pal 
pated and removed through a left lun bar incision Follow ing the operation manv trans 
fusions were nec*s*arv before he was discharged (l>m 31, 1911) 

A course of deep roentgen therapy was given with the hope of favorably influencing 
nhat we believed to be intestinal nevi similar to those 'em on the abdominal skin How 
ever, intermittent intestinal hemorrhages ocrurred, requiring further and more frequent blood 
replacement 

Oa Feb 14 1940, following sigmoidoscopy and a barium enema roentgenologic study, 
we believed that another exploration was advisable with the hope of finding a bleeding polyp 
or angioma which had possibly escaped previous detection Immediately after this explora 
turn the patient suffered a profuse jntestiaal hemorrhage, with hemoglobin dropping to 20 
per cent After repeated transfusions and proper presurgual intestinal preparation, a iitpa 
rotomy was performed (Manh 14, 1940 J A L ) The entire gastrointestinal tract was 
again subjected to a minute and critical examination, with the same result as at the pten 
dos operation Despite the presence of a few purpli«U spots in the small intestine, we con 
jectuted that most of the pathologn i Range was within the colon, and decided to perform a 
colectomy as a lifesaving measure pue to the patient s poor physical condition we deemed 
it advisable to carry out the operation in multiple stages The ileum was, therefore, com 
pletely transected about twelve inches from the ileocecal valve, and the proximal end im 
planted end to side into the rectosigmoid directly above the peritoneal reflexion 

Twelve days later tire colon was removed up to the splenic flexure, the distal end being 
left m the wound as a mucous fistula when the operation had to be discontinued because of 
the patient a p 0 or physical condition A transfusion of 5no cc of blood was administered 
during the surgical p 'oredure At the conclusion of the lunrotoiuy, a nevus was removed for 
histologic examination from the skin of the abdominal wall 

Following discharge from the hospital the patient remained well except for an occa 
sionai drop of blood in the stool on Sept 10, 1946 the remainder of the descending colon 
up to the anastomosis was removed Convalescence was uneventful except for one episode 
of brisk intestinal bleeding whuh required three transtusiong He was discharged from the 
hospital feept «G, 1946 There has been no bleeding to date 


Pathology reports — Specimen 1, evst of left kidney, was removed at tl e first Opera 
t’on Macros! opic examination showed the specimen to consist of a mass of iasssjo sodom ?r 
top 5 bv 4 <m , which mainlv rt>m IO «eI the wall of a evst The wall was t) m, fibrotic, and 
transparent A small amount of fat ti-sue was adherent to it The intimal Immg was 
smooth Renal parenchvma tissue was not gro«h recognizable wit bin the specimen Atone 
aim there was a fibrotic placque which contained a pinhead sized cyst 

Microscopic examination allowed that the wall of the cyst was lined by a zone of dense 
collagenous fibrous tissue Withm parts of the latter there were atrophic and dilated tubules, 
in the interstices of which round cell infiltration was present Atrophic and intact glomeniti 
• b * md “ «•• «<"•* ™ M by Kpd,, 

«« »' -.0. atrophy of .a„ cwt 
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R OKITANSKY (J66I), m discussing sascular tumors of the intestine stated 
that the) were of the rartst occurrence, and when found consisted of 
telangiectasis of the intestinal mucous membrane The first report of angiomas 
oi tlie intestine was hj Oaseojcn (1660) Thirty eight years later Longnet 
(1698) called attention to the rarity of the condition and, citing three instances 
questioned the authenticity of one These three examples were discussed b' 
Ileurtaux (1899) who also commented on thejr rant). MaeCaUum (JOM>> re- 
ported a case from the pathologic laboratory of Johns Hopkins Hospital, and 
reviewed fi\e others Dcw«s (1906), writing on benign tumors of the intestine 
commented on the rant) of intestinal angiomas Following a renew ol the 
literature King (J9I7) found records of only three, and these be maintained 
were incomplete 

Hehestine (1921) grouped fourteen examples from the literature ao«I 
added one which he found at necropsy Brown (3924), after & careful renew 
of the literature summarized nineteen ease reports of the vascular tmnaw » 
question (exehfsiie of the stomach) and added one of lus own These included 
all safeties from cspillam ncM to easernous angiomas Bancroft (1931) liit* 
eight additional case reports and reported one of his own To this 
sheet we add nine more, including one of our own to bring the total to * 
eight 


case retort 

J C » while man age l 39 years first consulted ms Oct 37 »*» c< 

melena 1 etching and abdominal distention 

FsoiiIt hi«loiy indicated no bleeding tendency id ary of its members *ft W«s ^ 
vsi«e completely irrelevant The intient l ad l<ecn treateil for ga«tnc ulcer lea yW' V 


The illce's foe which be consulted m began one weelc previou-U "ben he notice " ^ 
red blood in stools There sen* no pain on defecation or conMiphtioft the pacient ^ 
two bowel roocementi djilr borne nl lonnoal distention nnd belching were prewot 

o lo“S of "eight anetite "as good t oiorirt 


» Rood 

Physical elimination ebon <v) a chrun ally ill mas in ihe late fill'** pt*“«nunR ^ 
pallor of the tfun Heart an 1 lunga were unafTw te I Blood pressure was \izfW ueff j 

mat examination rereale 1 no abnormalities or ten Ieroe«s eacept for eeeeral ^ 

Mer fcWonuoal wall mile »a teas inta t s 

negative 

t 'jcmO"loss-o"V sfifwfosed n> i silence if neoplasm ... 

es-etna showed several Oisettieula » tie dcren ling col a anl sigmoid C*o>pl#t« 6» 
XBUftaMl roentgenologic examination el owe l no at normal ewlrtiM* 

tfrmaty-ss r«wal» I »P«.fic emmt t OSn al» u mm necat.se ,#RW /EL* 
microscopic 1 » 3 white Hoot celt* per high f*7«er Mi Wool count *» *» ‘ . 

51 I" «“ l>J r " ™ - S '"” ” k 

J>«cels ed for publication * rib 


Rectal essmioatsoo ' 
, other pathologic cbaURM 


T I* ft 
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«Hs, S2oO, color index, 103, polj morphonuclears, fid jar cent, lymphoevtes, 30 per cent, 
mononuclears, C> per cent Blood \\ n«'erm'inn wa« negative 
Blood chemist rv and gastric analysis were norm il 

The patient was under observation until Oct 18, 1141, when hospitalization became 
urgent became of terete intestinal hemorrhage nnd diarrlica lie was extremely pale and felt 
wrerely a«themc Hemoglobin was 40 per cent Immediate transfusion of 500 cc of ct 
tinted blood was performed This was the first of nnn\ transfusions required (104 in all) 
dunng our years of observing uni trentmg this patient 

On Nov 19, 1941, an exilontorv laparotoinj was ] er formed (J \ L ) The liver 
Md stomach disclosed no visible al normalities During the course of examination of the 
rttiall intestine anl colon a few small dark purplish pinhead to roatdihead sized spot* were 
observed by transmitted light shining through the serosa Tbe«c were pnsent throughout the 
ontire length of the bowel V eolitarv rv»t of the lower pole of the left kidney was pal 
Pated and removed through a left lur bar incision Follow ing thi operation many trans 
fusions were necessary before he was discharged (Hoc 31, 1941) 

A course of deep roentgen therapy was given with the hope of favorably influencing 
* at we believe 1 to be intestinal nevi similar to those «ten on the nl lominal akin How 
f r, intermittent intestinal hemorrhages occurred, nquiring further and more frequent blood 
replacement 


w h,P° ***** I< ’ 19w > *°N<>wing sigmoidoscopy and a barium enema roentgenologic study, 
iered that another exploration was adn«ablc with the hope of finding a bleeding polyp 
or angioma which had possibly escaped previous detection Immediately after tins cxplora 
“a e patient suffered a profuso intestinni hemorrhage, with hemoglobin dropping to 20 
r cent After repeated transfusions nnd proper presurgical intestind preparation, a lapa 
°” y *** r e rformed (March 14, 1940 J V L ) The entire gastrointestinal tract was 
in subjected to a minute and critical examination with the same result as at the previ 
* Despite the presence of a few purplish spots in the small intestine, we con 

eol«» fe * 11 m ° St * bo pathologic change was within the colon and decided to jerform u 
lt , 0in ^ M ® Wwhving measure Due to the jatient s poor phvsical eondition we deemed 
e t0 Catry ° nt tile °r«r # bon m multiple stages The ileum was, therefore, com 
PlsniL ttl j 8ecte ' 1 about twelve ,n< hes from the ileoci cal valve and the proximal end >m 
en to side into the rectosigmoid directly abovo the peritoneal reflexion 
kft «?** day8 latef t,re colon " as remr >' cJ “P t0 the splenic flexure the distal end being 
the na>,oif.r 0UD ^ SS 8 ^lucou, fistula, when the operation had to be discontinued been use of 
dunL ,hJf P °° r , phj31( ’f ! eon *“<"» A transfusion of 510 u of blood was administer. d 
histolocie “ r f: 8 .r C / JUre At . the coo<:Il,s,0,, of the I'pnotomy, a nevus was removed for 
° p «MMMtlon from the skm of the abdominal „ a l) 

#r0m , th * ^P" 8 ' the patient remamed well except for an ocea 

~ "«» «■ 

Pathology Reports — s, )e ,i men « , , , 

fin Maeroscop, eannMtan showed The ° V y ’ " 8 ’ rEm0ved at the first °P era 
mg 5 by 4 em wlich mam , , " pec,m ™ t0 «»••* of a mass of tissue measur 

transparent A email amount ol^TJt tlssuTw' ° f ju‘ >St ThE " al1 " as tbw fi! rot,c ' an<J 
smooth Rmal p ire ichtma tissue w U ** ad,erent ,0 lt Tlle wtimal lining was 
«t« there was a fibrotw placque wWh Toufs.nTl' rec °6 m * aW « ' Vlthlt ‘ the specimen At one 
Microscopic examination showed \ ^ & p,nhead ® lzed «*»» 

collagenous fibrous tis» u e WitLin part^'f'u,* " as Bud by a zone of dense 

in the interstices of which round cell mt.lt , tW * ' vcre afro P hu - aid dilated tubules, 

tvere also present Another small ...» tcoT IT* pmeBt Atrophic and intact glomeruli 

euboidal cells J as ,lWrTe ' 1 ,0 the wall, which was lined by regular 


Diagnosis was flbrot.c sin, r l e f , n of „ 


! k ' Jn ^ with “trophy of adjacent parenchyma 
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SURCERl 


Specimen 2 was remoi ed at the thtTd operation Stacroscopie examination revealed 
(1) The specimen consisted of an ileocolectomy specimen consisting of "4 cm of lhum an! 
the ascending and transverse colon. The mneo'a showed no cnusnal features Within the 
cecum at a distance of 15 cm from the ileocecal T&lrc there was a pes sue! pol/p with a 
hyperemic surface which re«tel on top of a mucosal fold There was no induration of th* 
submucosa This polyp was not hemorrhagic Throughout the colon there were several small 
hyperemic bluish loeali/el ecchymotic spots the largest of which was the sise of s tpl t 
pea These were considered cavernous angiomas. They were limited to the mucosa anl 
*tibmueo«3 choired no ulceration anl were situated at 1", 40, sal Ci cm from the ileo-eeaJ 
salve The remain ler of the eolome mucosa was smooth apl pale hio lymph node enlarge 
ments were present 



v wall ces 
■ spdl*** 


. ed th»« 

tt> elections tlrougti tie ce »i l-/* ^ *,,4 

1 tissue which was in continuity »t the o' 

the po’JP T:: - _“ te gig,, ^ and surface epithelium were regular an 1 bneif hy 1 , 
the ad J seen nuc i e i The stroma was delicate and contained nnm*rons 


Mreroscopic elimination r 
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blood vessels ol capillary variety Thg gtromn al*o contained round, pla«ma, and some red 
Wood, cells The base Of the polyp and the subjacent , ubnulco°a contained several larger 
congested blood vessels, including tho*e with smooth muscle coats The adjacent cecal wall 
saa free from inflammatory changes 

(2) Sections through the legions at 1” cm, 10 cm, and Gj cm showed that the his* 
tologie characteristics of these lesions vecre similar The mucosa was intact The °t roma 
contained round cells, plasma cells, nod some congested capillaries W ithin the submuco'ft 
there were numerous congested blood rebels, some of "Inch acre dilated They were all 
lined be regular flat endothelium Rome had a distinct muscular coat, others tt*re devoid of 
the muscular coat The stroma in these areas contained occasional round cells, but showed 
ao distinct interstitial hemorrhage or blood pigment deposit 9 There "ere no inflammatory 
changes around the«e blood vessels Thc«e lc«ion« were definitely hetnmgiotnatQui in char 
*ct« <F lg 2) 



Specimen 3 was removed at the fourth operation Macroscopic examination showed 
that this consisted of a rejected portion of large intestine, comprising the «pleme flevurc 
descending colon, and wgmoid colon it men-ured 45 cm in length by 5 rm, » » nlfjr At s 
distance of 24 cm from the distal end there was a pedunculated polyp with its ulcerate ) 
, hemorrhagic tip about the sue of , eherrv It confuted of brown, sh and graji-h p ln fc 
cellular t.s*ue and " as attached to the mueo-n l.i a 2 «n long, smooth, fibrous stalk The 
mucosa contained a split pea «i*ed, smooth, blu,=h structure (capillary ne nis or angiomat 
at a distance of . cm from the ba*c „f the polvp (F.g 3 ) There were several scattered 
diverticula in this portion of the gut nerea 




“■ 2 was at tht tlarl oj-'ltiot- Ifapro 4 -"*, • «a=Ji »- a r*r«>i t 

(1) TL» » tru*s t+1 «' is * of (a. <* Z^s, o' 

tb> aaJ trautfr^* totKi. Tt' eotm n ita al T" is ti' 

e«T ia it » it. *&■« o' la tn. fma tl' r«yw»l t^Ite tV-t m a fwa-Eao’ j 'ry ■*— .t a 
wtwh ca tojy of a ctzwil folL IW m to c’mi-t o' A* 

w^ekioo**. TtM polip was cot fc*ttoni» 5 v T \rcnz 1 r*t!<« 3 tb-e *'*'* «ot»»i 1 *=*3 
I’o-i, twlv' 1 »,ft* ii» l»rj« o' »b’i ro tie rj> o' l «* 

j«*a. T£o*f wo*» oo_? i>t»! raTt^r-oc* *s*vke*j Tt*r »r* 1-=^ o! t* tV rj«l ul 
s'c/wrf to xWt* Kr *r,i w«o r uri »t 1* I ud f3 *ia. Irts tV G>w>»l 
nJte. Tlo rttait'n >' i‘# w otjo cifoii *>> raw S ic! jol> 'n I 1 ",* a Jp ba.i* 
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Mi rOM-oj ic examination revealed the following (1) Section through the polvp thowed 
that it was compos'd of regular rnuco-al glands lined bv mucinous columnar cells with 
regular nuclei No definite ulceration was founl on its surface, but a single layer of regular 
columnar epithelium separated the lumen from the hemorrhagic areas within the subjacent 
•troma Tie latter above 1 similar 1 emorrhngic foci ami hvperenna within the deeper for 
tiou of the stroma f frown pigment was present within these area* some of which repre- 
•entel formalin artefacts, others consisted of trown pigment within hi tiocTtcs The »Utt 
•tronit was hyperemic anl hemorrhagic (fig 4) 



j rholo^raph show Ins pedunculated polvp with euplllar» nevus a 

(2) ‘actions at ran lom from alj> eni mu oia -bowel *he moco 
aubmuco-a eon tamed -eeiral onge-ted venules an) tapllM*. Th«. 
hemorrhage « the adjacent stroma 

( 3 ) Sections through bloisb lesions Kaieruvu- ncgioi 
was intact and showed no ulcerati n The subja « 

r e ;;;,uai » 

,oent vascular spaces bncl bv a single h»er of endoth. 

lt;::,;::, - — - — - 


interstit #1 
revealef that the ovetljiaS 

iroroa 6hi«cd prominent in 

it ion. It contained *^ rff * 5 
i and W3» devoil of a 
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Netua originating in subwu 
fo*a snd projecting into 
lumen of intestine 
Elevated tumor size of al 
mom! in submucosa of duo 
dennnt above papilla of 
later cons Ming of dilated 
| capillary space*, mi 


Small rounded dark spots \ 

1 lble when gut was 1 eld up 
to liglt occupying about ti 
ft of free margin of lower 
jejunum and upper ileum 
attacked to arterial arcades 
situated in submucosa 
■Ktmous tumor presenting f 
: hemorrhage in its substance 
and composed of cavernous 

evod growth on walls of ' 
r tectum, with ulcerations of 
mucosa 

Wiilum examination showed Rectum 
a nevoid growth completely 
wrrounding rectum 1 

fowth surrounled intestine Small in 


Su (location 
from nevus of| 
parotid gland 
Diel of hemor 
rhage 


Rectum 


Numerous : 
found over 
entire body 
Lesion found 
autopsy 


at autopsy 


Injection with I 
tincture of 
ferric 

I ercl Ion le 
Paquelin 
cautery 


Resect o: 


.-I- * ferrule and protruded 

*<n above surface an 
lP<"na 

bmor site of a pigeon s egg. 
/ in small intestine causing 1 
intussusception tumor thin 
paUed spaces filled with 
tgtilated blood typical 
puid tumor 

far .enlarge 1 veins slowing 1 
globular d latations 


Ml firm pur pi i-l nolu’e 
> !“ rou E' out small ntest ne 
• fe«t seen by trunsmitted 
•Rht histologically the) 
^ere vascular tumors of euv 
■ernous structure 
wemous pi lebectnses appear 
J n B as man) small brown 
P» red masses 
'at ces 


Am ill ntcstine (*ub 
mucosa mvul ng 


Recovery 
tumor passe! I 
spontaneously 
from rectum 
Stricture of 
rectum diel| 
of anemia 


Died of aorti 
tis and mi 
tral endocardi 


Died arter 10 

sclerosis 
bronchopneu 
moma 


wernoua angiur 
Pnoidoscopy i 


Jejunum (submucosa) 

(sub 


i small purp 

f from anus w ith^ ulcerate 1 
n uco«a (angiomns) 
ang oma 

wernoui angioma invol' 

(* entire colon 


: gut (submucosa) 


vtm ill intestine 
mucosa) 
sigmoid (submucosa) 


I 


n ernous angioma* 


Cauterization 
follow? 1 by 
laparotomy 


Die 1 of pneu 
moma 
Died 




Operation — c 
lostomy 

Fxploratory 

laparotomy 


AUTHOR 

PATE 

sn 

AGE 

OUTSTANDING SYMPTOMS 

nTT 

Oaseojen 

isro 

M 

41 

None 


Lnboulbene 

1S72 

il 

64 

Repeated hemorrhage f rotn bowt 
anl Tonntmg of blacVc blood 

■l About 2 mo 

Boyer 

1877 

M 

C2 

N-, 



1882 

F 

^ 1 

Intestinal obstruction, passed tumoi 

■ Not stated 


1883 

M 

43 

Ibarrhe-i nnl hemorrhage fron 
bowel, mucous membrane of rec 
turn blue and ulcerate! 

^mce boyhood 

Marsh 

1S8’ 

P 

10 

Continuous and sometimes severe in 
lestioal hemorrhages 

8 yt 

Dclliot 

1«30 

P 

21 

Fmieiatiin nnd symptoms of mtes 
final obstruction 

Long history of u - t ^ u 
disturbance 

Nieoll 

1«09 | 

F 

23 

jPnin, vomiting, obstipation 

\bont 2 weeij 

Ilelctoen 

igo'i 

M 

4S 

None 


XlacOallura 

1901 

M 

54 

digestive disturbances 

Xlanv months 

BenneVe 

1900 

XI 

52 

None 


Ohkubo 

1907 

F 

62 : 

N'one 


Ohiobo 

1907 

XI 

79 

None 


Tuffiet 

1913 

XI 

37 1 

Intestinal hemorrhage and anemia 3 

0 JT 

Hartmann 

Kausch 

19P 

1916 

F 

XI 

22 I 
17 I 

tecta! hemorrhages 1 

Hood v stools, hemorrhage anemia 1 

aOt stated 

0 vr 

puyarter and 

1920 

XI 

1 B 

lectal ^ bleeding anemia loss of 3 

- 









I (<V>NT D) 
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nun-ivlEn or le>WN 


TRr_J,TMr\T 

KE'CLT 

staoiM 

Roms led tumor nil mg dao- 1 

>uo«lenal si le of pv ( 

.Ipcrati n— 

RniVirv 



lorus 

tumi r euuc 



Of capillaries and a few 
dilated swiu es supported tv 


leated 


Not stated 

Hemangioma 


Transfusion 

Death from 


an 1 packing 
of rectum 

hemorrhage 





with kaolin 



Pedunculated encapsulated 1 1 ■ 

Jejunum ' • cm. from 

Nit stated 

Pied of pnen 

\es 

nor on outer surface of je- 

p\ lorus 


moma 


junum (cavernous angioma) 
Capillary hemangioma in roes 

Ileum 30 cm from ileo 

Noiu 

Died 

In 

enterv and ineluling all lav 

cecal valve 




era of intestinal wall eacept 










HoperaMe liffu«e angioma of 

1 ntire col n 

Not stated 

l\ath 

Nit stated 

entire colon 

Diffuse angioma of rectum 

Rectum an 1 sigvuo d 

Transverse 

In 1 roved 


and sigmoid 




P ffuse angioma of rectum | 


tn-\tnnnt 



Rectum 

Oj lum lull 

IVath from 

No 


rest cntriuin 
chlonle 

1 emorrl age 



Annular tumor 5 in in length 

Rmnll intestmo 

Resection 

Pi nth 


involving entire cireumfer 





ence of intestine showing 
dilated blood spaces (enver 
nous angioma) 

Cavernous 1 emnngioma 

h ntire colon 

Not state 1 

Di nth 

\e< 

Diffuse venous hemangioma 

\ppenln anl ceiuni 

Iholiejsiee 
tomi nn 1 

Not “Intel 




evplorntion 



Annular cavernous heman 
fpoma of colon 

Colon 

Op, ration for 
intrstinnl ol 

Not stated 




st ruction 



Pnvernons hemangiomi ol 
. 1 multiple 1 emangionitl 1 

' Stomach lu lenuni 

ceeostomv 
Wood trims 

Die 1 4 mo 


“ liver an l jejunum 


later 



liparotomv 



Congenital angioma 

lteetum 

C olostomv 

Cure (f How 




ligation 

up nfter IS 




superior 1 eni 
orrhoi ltil ' ein 

mo ) 




nn 1 inj etior 
of 10 ec ol 
40% solutioi 
of solium 





«alicvlate 




Pugnosis was (1) resected large inteMin. (3) benign hemorrhagic i*> 1 inculated 
Bdenomatous polvp of colon (3) direrticulo«i» of colon w HI out inflammation and (4) 
hemorrhagic submucosal telangiecta*is of colon (cavernous at giomn) 

We concluded that tie severe episode of »nte«tinal bleeding during the jhai of eon 
valevenee following the la»t operation was lue to nctivntion of nid in t?c small imp- tine 
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*>imcRR\ 


Hchutt 

Ben-aulc and 
Antoine* 


lteicl el nod 
‘staemmlcr 
lluic anj Swan 


Bute nn 1 hwnn 


OlTSTAaPtSG sv if Pro MS T IkiuTiK'or^i'rTQMi" 


— [Nansen nod ep gastric distress 


Repoatel rectal bemorrl ages 


Per-intcnt vomiting 


[Reetol 1 emorrl age raelews 
Rectal bemorrl age colic, anemia 


l rofu*c hemorrhage from rectum 


Paw in lower aMomen etercotai-eous] 
vomiting obstipation 


16 JT 

(1 weeks aft'r birth 


Not mate I 

Ssmptonn of gall Had ler disease 


Passage of an all amounts of blood 
from rectum arnte intestinaf oh 
struction 1 mo 


Not state 1 
A t staled 


lfl’l I M ! 17 Rectal Heeling diarrlea const ipa 


tame! a smooth ma-cle lover offers were artenoles anl contained a broa ler -r .11 
lar coat The current ' ’ aU ln,p ' t " 1 - *’ ,0Kel 00 unu,u -‘ 1 fe ,urM ttD 

deroii of internal bemonhage (F.g •>) 

(« section through Me »S®“1 ' J ’ n ''rl a d cert culura lined bi a regular rr 
' i sent muce*a The diverticulum 1 1 1 B emooth ms'lt coat and w « fr 
similar to a ljarcni w 
,nflammator\ change 


I (Cont’d) 
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CHARACTER OP LEMON 

LOCATION OP LESION 

TREATMENT 

I ESULT 

Uvernous angioma 

Small intestine and sig 

Lv pi or at ory 

Death 



laparotomy 


Hemangioma 

Jejunum 

Not stated 

Death 

Semangii) m2 

Ileum an 1 jejunum 

Not stated 

Death 

Ju'hy violet nodules 
Atuilding surface ot small 
»ni large bowel submucous 
»na siibserous 

Entire intestinal tract 
hands and lip 

Not stated 

Death due to 
retroperitoneal 
perforation 
and hemor 

Csremoue angiomas 

Entire colon 

None 

rhage 

Death 

(cavernous) 

Capillary hemangioma 

Entire intestinal tract 
Decending colon 

Not stated 
Mikulicz 

Death 

8 ToL CaP " kry Rn S ,omas 

Colon 

resei tion 
Colectomy 

Improvement 


NECROP SY 
\es, a number 
of small sub 
serous ecchy 
motie spots in 
small lutes 
tine ; also a 
few m sig 

Yes, a reddish 
blue lesion in 
jejunum in 
submuco-'a 
showing vas 
cular spaces 
with endo 
thcbal lining 
Yes , 6 raised 
reddish lesions 
with bluish 
tint in ileum 
and jejunum 
in sut>muco«a, 
Micro endo 
thelial lined 
spaces filled 
with blood 
Yes 


Character of Tumor — The lesion was reported histologically as a nevus 
or nevoul in character in 6 patients There were 11 instances where the tumor 
was esignated angioma and in 11 cavernous angioma In 5 it was called 
capillary hemangioma in 2 varicosities, and in 1 the condition was noted as 
cavernous phlehcctasis In 4 patients including the authors’, the tumors ap 
peared as small rounded, dark spots when the involved segment of gut was 

(Casern t0 tra '^ mit,e<1 hsllt Tl,e presence of skin ne\i was reported 3 times 
( iSseojen McClure and Ellis, Lazarus and Marks) 

Brown categorized the tumors as follows 

1 Multiple tumors arranged along oscular arcades of the bowel, 
ppearmg as small red nodules situated m the submucosa attached to 

those* *ipsior, seen by transmitted light Histologieallj 

those lesions were desenbed as net, or capillary angiomas 

of wlnohMr 5 t i lm ° rS grow,ns lnt0 tlie lumen of the howd, a few 
t which produce ulcerations of the mucosa 
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\N\L\MS or r%«.E RETORTS 

Age and Ser — The wrongest example was that of an infant 2 months of 
age and the oldest 81 \enrs T1 ere were tirenti three reports of tumor >n 
men and fifteen in women 

Symptoms — In 9 symptoms referable to the intestinal tract were absent 
and in 3 others were not recorded In the remaining 26 bleeding was a eon 
stant symptom in 18 ( C3 2 per cent) and of tl esc C occurred in women and 
12 in men Intestinal obstruction ms. noted 5 times and all were m women 
The duration of svmptoms saried from sudden onset to 48 ynrs In 7 patients 
symptoms persisted less, than 1 sear and in lo more than 1 sear while Ibe 
duration of sjmptoms was not indicated m 16 

Location of Lesion — The site of the tumor was not mentioned in 1 report 
The stomach duodenum jejunum and lixer were irnohed w 1 duodenum m 
1 small intestine in 14, small intestine and sigmoid in 1 colon in 8 rectum 
in 5 Tectum and sigmoid in 1, rectosigmoid m 1 sigmoid in 2 and entire 
gut m 3 


LtZUHJS AND MARKS INTESTINAL TUMORS Or \ASCULUt ORIGIN 


779 


1 Arch’ d ml del’app digestif 25 95, 
Am J Bi« Child 26 379, 1923 

893, 1929 


Benaeke, II . Arch f path Anat , Berl 181 171, l 906 
Bensaudc, R , ami Antome, E Arch d ms! de 1 'app digestif 
Bensaude, R , HiUemand, P , and Oenestoux, J M l "'' * * "" r> 

2933 

Blind, M E , Mashke A S , and Kar^ner, II T 
Boyer 11 -— ■* a " • " 

Brown, • 

Baie, I 
Delbet 

Dems jimlim « 4. -t J lbb 421, «Ub „ „„ 

Dujaner, C , and Topoua Ishan Bull et mem Soc anat de Fur 90 vi, 19-0 

Gascoyen Tr Path Soc Lend 11 267, 1860 

Hartmann Bull et niton 8oe Anat de Par 38 271,1913 

Hektoeu, L Tr Chicago Path boe 3 192, 1900 

llelvestme, F , Jr Ann Surg 78 42 1921 

Hennig and Schutt Mitt a d Qrenrgcb d lied u Chir 36 235 1921 

Heurtanx Arch prov de chir 8 701, 1899 

Hume, G O Guy’s Hosp Gar 36 360, 1922 

Judd, E S , and Banlon, F W Ann burg 76 2S, 1«22 

Kausch, IV Verhandl d deutseli Ge^etl'ch f Chir 43 243, 49i4 

Kausch, W Mitt a d Grenzgeb d hied u Chir 89 399, 1919 

King Sorg Gjnec Ic Obit 25 54, 1917 

Lahoulbene Bull Acad d mM Par So, 1872 

Landois F Beitr * klm Chir 133 685, 1923 

Bonguet Progris raid 8 137, 3898 

MacCalluW, W G Johns Hopkins Hosp Bull 17 1906 

McClure, R D , and Ellis, S W Am J Surg 10 241, 193n 

Marsh Lancet 1 617 I8S3 

Nicoll, J H Bnt M J 1 842, 1899 

Ohkuho Munchen med Mchnschr 64 2189, 1907 

Paci Rperimentale, 349, 3SS2 

namey, V B Tr Am Proct Soc 39 111 1938 

Retche), P, and Staemmler U Die Neuhhlungen decs Darmes, Stuttgart, 1924, Ferdinand 
take (Neue deut«ch Clur 330 Jlaennn giom 2S2 284) 

Eoedehus, E V.rchovrs Arch f path Anat 216 420 1923 
Rokitansky, C Lehrbwh dcr pathotogisclien Anatomie, ed 3 
Batunuller 

Sawyer, C F Arch Surg 39 987 991, 1939 
Shill to, N Pennaylvan a M J 31 421 1921 
Tuffier Bull e t nulra Soo d e chir de Par 38 268 1913 
« lnterniU and Boggs Johns Hopkins 1Io«p Bull 21 203, 191n 


1861 , lYilhelm 



77 S 


SURGERY 


3 Submucous tumors sufficiently large to occlude the lames of 
the biwel ami to t.ause intussusception with or without intestinal 
obstruction 

4 Diffuse tumors arising in tlic submucosa anil completely en 
circling anil constricting the bowel to cause intestinal obstruction 
lesions Found Only at Autopsy — In fifteen patients the tumor was ills 

covered at necropsv and in the majority sv mptoms referable to the intestine 
were entireh lacking 

Treat menl — Surgerv \ns done Resection of the tumor was performed in 
four patients coleetorm in two and colostomy in two In the latter one was 
followed bv deep roentgen theraps anil the other wss injected with sodium 
sahev late 

Local therapy was administered in five patients Three were treated bv 
cauterization one vrith transfusions anil packing and one with bed Test 
morphia, and calcium chloride injections 

Results— h\e patients succumbed after surgery 5 died of hemorrhage 
without surgical intervention One patient (Paci) passed the tumor spontaoe 
ousls and recovered In 4 instances relief was reported— 1 t rested with can 
tenzatiOn (Marsh), 2 following eolectorm (Rausch Lazarus and Marts), sad 
1 following coleetoinv and deep roentgen theraps Reeo\er\ of 4 patients was 
reported — 2 following resection (Jvieoll Judd and Rankin) 1 following eauteri 
zation (Hartmann) and 1 after ligation of the hemorrhoidal vein followed In 
injection (Bancroft) 

SUMMARY AND COSCLt. STOSS 


Benign tumors of vascular origin arising within the intestinal tract arc 
rare This report deni* with 38 examples collected from the literature including 
one In the authors Although s\ mptoms were lacking in 9 of tiie Id patients 
profuse intestinal bleeding was the main svmptom in the majoritv The dura 
tion of sv mptoms \aned from sudden onset to 48 jears The majonh of ,u 
mors occurred solelv in the small intestine and 8 in the colon alone Lesions 
have been designated as neu b angioma 11 cavernous angioma 11 and eapi 
Jary hemangioma 5 The presence of associated skin neu was reported on 
occasions 

Tumors may occur single or multiple The most satisfactory results were 
obtained when the tumors were single and amenable to resection The pit# 
ndsts for multiple tumors is poor The condition should be kept in mind IQ s 
instances of seiere intestinal bleeding where an obvious lesion cannot be din) 

call} ascertained , 

An unusual case of severe intestinal bleeding due to multiple intestinal 
coplllarv angiomas associated with skin nevi is herewith described 


REFER EN CE& 

r v Am J Cancer 30 "o3 1937 
German U V me d 99 1939 

mund^n P Tnct > g A „ 4J8 ig31 

X°! V T 1 637 IS83 



SNYDER AND TROPFV JR W VR INJURIES OF CHFRT 


781 


the wound is it ms not uncommon to find patients with sucking wounds of the 
chest who either because of inadequate dressing or derangement of adequate 
dressing in transit armed at the hospital with the wounds still su eking Adc 
quate dressing closure was accomplished 1>j the use of large strips of petrolatum 
gauze and a firmlv applied gauze pad Packing was not practiced and is 
st rough condemned No sudden deaths occurred in this series during mj 
changes of dressing Patients who were labeled open pneumothorax and had 
adequate ot elusive dressings were not disturbed pnor to surgical closure Phjs 
ical examination of the chest was done in all cases although at times Instils 
It has been the experience of this service that with proper care and the help 
of the ward nurse this eNannnation mav be conducted without undue strain 
on the patient and is of immeasurable value to the attending surgeon Tetanus 
toxoid was given all patients who had not previously received it a most infre 
quent occurrence Morphine was used where indicated but never m doses 
greater than 1 1 grain Codeine vv vs never used All patients were made to lie 
on the atticted side m a seimreonmhont position bhoek was combated by tlve 
use of large quantities (1000 to 3000 c c ) of plasma and whole blood It must 
be emphasized that in patients with serious <hest wounds whole blood trans 
fusions are imperative Plasma per sc vs inadequate m stabilizing patients 
who have had serious blood loss Quantities of whole Wood up to 2500 c c were 
often administered with gratifving results During the African and Sicilian 
Campaigns large quantities of fresh whole blood were made available through 
the maintenance of a living blood bank which consisted of twentv Corps 
service troops divided among the four blood tvpes each man being replaced by 
a new one as soon as he had donated blood This service was maintained twenty 
four hours a dav every dav during the bloodiest phases of the Tunisian Cam 
paign No patient in shock unless activclv bleeding was operated upon until 
he was well stabilized 

All new patients were examined lietwien operation and scheduled for 
surgerv in the order of urgency On several occasions a valvular tension pneu 
mothorax was decompressed on the spot because of the patient s critical eon 
dWion 

All patients with few exceptions had an anteroj ostenor and lateral film of 
the chest fluoroscopv and a flat plate of the abdomen taken on the wav to the 
operating tent and wet film readings were done during the skm preparation 
[ hasc of the opeiation 

The liss senouslv wounded patients were examined as soon after admission 
as possible a tentative diagnosis was made and the following routine orders 
instituted (I) have patient lie on affected side or flit on back never on good 
side (2) check temperature pulse respiration and blood pressure ever? two 
hours (3) give no <odemc or barbituritcs (4) use morphine sparing!} and 
oulv on order ( *) encourage cough and expectoration (6) treat dehydration 
bv mtravuious glucose saline solution and plasma (7) get x rjv news of 
chest anteroposterior and lateral (8) watch cirefulh for any changes es 
peevaUv m res} vratorv rate pulse rate or development of eyanos* and report 
them immediatclv 



W YR IMLRIFS OF THE CHEST 

A Bh-obt op v Serifs op 678 Cvsej; 

Lieltf\.nt Colcish. John m Smtob a\d Uuo*¥ eisk Tiioiri Jr 
Medic u. Corps Arm\ or thi Uxitfo States 
A FTLU each war review of tlie surgical management of its multitudinous 
/*• casualties has tonstantlj Yielded much to be applied m the next of the m 
cutahlc succeeding wars Numeroas reports (Sander 1 Snvder* and Melch and 
Tuhv*) have demonstrated the much lower mortalitv of thoracic wounds in the 
recent groit war as compared to World Wir J 0 f 1014 to 1918 Nevertheless 
it seems north while to report the additional experience of a relativelv large 
croup of cases which were handled in a forward semimofirfe evacuation hospital 
throughout a period of eight campaigns especiallv as the earh management 
Hrcelv determines the eventual outcome Beginning in the North Vfnean In 
vasion and continuing throughout the Tunisian Campaign onlj the precepts of 
previous wars were available to ns as a guide Bv constant application of the 
newer chemotherapeutic advances and an appreciation relativelv earjv that the 
goal of carlv treatment was a rapid reestablishment of normal circulators and 
respiratory phvsiologv ind prompt rc expansion of the lung grotifvmg results 
were evident reldtn eh eirh in our experience \ir replacement after aspiration 
of hemothorax was never awl and greater amounts were constanth aspirated 
Thus as we progressed through the Sicilian Cimpaign Normandv Invasion 
Northern I rime Rhinefand Ardennes and Central European fampaumv 
therapeutic npproath to these cases liccante more positne The first 133 patients 
were treated in the Mediterranean Theater the remainder covir the period from 
I) Itav plus 5 to the end of the war in Europe The causes of failure in treat 
ment as lepresmttd In fatalitv were constanth examined ami reported and 
will be discussed under the different tv pcs of wounds. 


FREOPER VTIV E MAN VI f Jl ENT 

The patients with thoraeie wounds were e<r/v segregifcd and fhi> allowed 
standardization and efficiencv of management esjciiallv | ostoperafneli Inless 
ohv jouslj suffering little or no cffict from their noun h those patients with 
wtftind* of the chest were sent to the shock wind for pr< piratne pci pa ration 
Here all facilities for rapid replaciment of blind loss oxv_cn administration 
reinforcement or change of dressing or thoracentesis win immcdiatelv available 
Here adequate complete evwmnation eoufd he |>ert< rmtd so < ften impost We 
under the overwhelming crowding of the receiving < fhcc undir the massne m 
flux of casualties during hoaw engagements 

On admission to ,he s5or,v " anIs 5,11 Parents rcteiv.d oxvgen through a 
. „ mask and plasma tlierapv was instituted I>t tailed examination of the 
, hf>n named out with emphasis t ein plat, d on the examination ot 

patient ««■* 
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the w ounil ns it was not uncommon to find patients with sucking wounds of the 
ihest who either because of inadequate dressing or derangement of adequate 
dressing m trvnsit, arm ed nt the hospital with the wounds wtill sucking Ado 
quate dressing closure ms accomplished bj the use of large strips of petrolatum 
gauze and a firmh applied {TUize pad Packing was not practiced and is 
strongK condemned No sudden deaths occurred in this series during anj 
changes of dressing Patients who were labeled open pneumothorax and had 
adequate occlusive dressings were not disturbed puor to surgical closure Phjs 
ical examination of the chest was done in all cases although at times liastilv 
It has been the experience of this sen ice that with projnr care and the help 
of the ward nurse this examination ma\ I>c conducted without undue strain 
on the patient and is of unmeasurable \aluc to the attending surgeon Tetanus 
toxoid was given all patients who had not pmiouslj received it a most mfre 
quent oeiurrence Morphine was used where indicattd hut ne\er in doses 
greater than gram Codeine was ne\er used All patients were made to lie 

on the affected Ride in a s»emnceuml>ent position Shock was combated bj the 
use of large quantities (1000 to 3000 c c ) of plasma and whole blood It must 
he emphasized that in patients with serious chest wounds whole blood trans 
fusions arc imperative PI isms per sc is inadequate in stabilizing patients 
who ha\c had senoiw blood loss Quantitus of whole blood up to 2500 c c were 
often administered with grotitvwg results During the African and Sicilian 
Campaigns large quantities ot fresh whole blood were made mailable through 
the maintenance of a living blood bank which consisted of twentj Corps 
service troops divided among the four blood tv pcs each man being replaced bv 
a new one as soon as he had donated blood This service \v\s maintained twentj 
four hours a dsv everv dav during the bloodiest phases of the Tunisian Cam 
paign \o patient in shock unless aitnelv bleeding was operated upon until 
he was well stabilized 

AH mw patients were examined between operation anil scheduled for 
surgerv m the order of urgenev On several occasions a valvular tension pneu 
mothorax was decompressed on the spot beciuse ot the patients critical con 
d it ion 

All pstn nts with few exceptions had an anteroposterior and lateral film of 
the chest fluuroscopv and a flat plate of the abdomen taken on the waj to the 
operating tent and wet film readings were done during the skin preparation 
phase of the operation 

The lis-s senoush wounded patients wire examined as soon after admission 
ss possible a tentative diagnosis was made and the following routine orders 
instituted (1) hove patient lie on affected side or flat on back never on good 
side ( 2 ) cluck tempiritun. pulse respiration and blood pressure ever} two 
hours (3) give no codeine or barbituntes (4) use morphine spamglj and 
onlv on order ( ») entourage cough and expectoration (6) treit dehid ration 
bi intriienous glucose sjhn« solution and plasma (7) get x rav views of 
chest anteroposterior and literal (8) watch earefulh f or am changes es 
pecnllv in rospirstorv rate pulse rate or development of evanos ls amfmwrt 
them immediatolv 1 
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surgery 


Ml necessity operate procedures in this group were performed at order 
of pnoritv of emergency In this group simple dfbndoment and thomentesi? 
Were the two most common procedures, which m themselves reguire little 
preparation 

ANFITljESt V 

The importance of the proper choice of anesthesia is well recognized and in 
operations npon those With serious wounds of the thorax, the anesthetist and 
surgeon are more often confronted with poor risk patients smee ramv are 
suffering from varying digit es of shock as Well as an abnormal or altered 
respiratory exchange 

Anesthesia used in all ciscs in this senes was either ope of two forms. 
Endotracheal closed anesthesia with positive pressure technique, using nitrons 
oxide ox} gen and ether was employed in all open cases including exploratory 
thoracotomy and the debridement and closure of open pneumothoraxes Local 
anesthesia and intercostal nerve block was employed for all other procedures 
involving only the chest wall find *• * -* +* 

ministered all closed anesthesia 
administration are somewhat limi 

the agent of choic*- not available Ernst 4 in a discussion of the treatment ot 
tlmcanc wounds based on observations made during the Polish and French 
Campaigns stated that m some cases of open pneumothorax the administration 
of cvipal sodium was useful No intravenous anesthesia was used m our group 
as it was stronglv felt that all foims of intravenous anesthesia are contraindt 
ented in early war injuries of the chest 

Aspiration of the tracheobronchial tree at the completion of the operation 
was done on all patients who ieccivcd general anesthesia 


EFficrs of raiMiRv tiiorvcic wounds 
Ucniolkontx — Hemothorax where xarjing quantities of Wood were found 
in the pleural cavitv as the most important abnormality occurred vw 390 p® 
tients 339 of whom had penetrating wounds ami 51 perforating wound? of the 
chest In. the eases of penetrating wounds main revealed the presence of re 
tamed foreign bodies of small size (sraiMer than 2 by 1 rn > ) which from lb" 
standpoint of effect on early management were considered nonexistent 

Thes“ patients presented the typical signs and symptoms ami x ray findings 
of pleural effus on inil the blood present in the pleural cavity varied from small 
accumulations i * "vassive 

accumulations s ‘ sns 

of oxygen rvan * 

from chest wall ind/or lung bleeding 

Hilar structure? when involved usually caiist diath on the battlefield or 
if the patients arrive at a. hospital installation th e % are ui such extremis that 
snr^erv is not advisable or is fuliJe 

°T tcrcostal arfenol hemorrhage as the etiology factor m hemothorax In? 
l f tab wounds of the eh"st is a common finding in civilian practice 
result o s m jjjis series was intercostal arterial ligation for hem 

Surpns'ftgw i as 
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Orrhage necessary In mam cases during debridement or exploration the ves 
sels 'were visualized and found to be tom but wdl thrombosed It is believed 
that the tearing tv pe o£ injury w ith rib comminution that is usually seen associ 
ated with the searing qualitv of many hot postcxplosiv c missiles results in u 
marked contusion of the vessel wall with early thrombosis as is so often seen in 
extensive injuries of the extremities In a personal communication Berry & on 
active dntj with the Army stated that he had not encountered intercostal 
arterial hemorrhage in anv of the chest injuries he had treated during the 
Tunisian Campaign Zcidcr* with a Surgical Auxiliary Group also stated that 
he had never encountered intercostal hemorrhage in Ins work in the French and 
Belgian Campaigns 

Lung bleeding undoubtedlv occurs in all cases of hemothorax but is usually 
self controlled and rarelj recurs However a number of patients with exten 
sivelj lacerated lobes did not control themselves and lung suture was necessary 
to control hemorrhage 

The management of patients with hemothorax is undoubtedlv one of the 
most important considcintions of the thoracic surgeon especially in frontline 
hospitals The greatest error made m the treatment of these cases is that of 
ultraconservatism the tendency to leave the patient alone because he is ap 
parentlj doing very well Added to this is the utter confusion on this subject 
that appeared especially in the earlier literature There arc several important 
considerations in the management of these cases 

1 The Patient Often during the stress of battle when a hospital is filled 
to overflowing with battle casualties the patient as an individual is forgotten 
He becomes a compound iemur a belly or a chest Patients with 
chest wounds arc often appichcnsive and a very important phase of the treat 
ment is the reassurance that all will go well The hemoptysis and dyspnea arc 
explained and their importance minimized The knowledge that they have a 
retained lnlrapulmomc foreign bodv often causes great concern and one must 
forcibly impress them with the insignificant c of retained foreign bodies Be 
assurance of resumption of normal lives helps to allay their fears 

2 The Wound W hen patients were well stabilized and only then was at 
tention directed to the wound All wounds of entrance unless grossly infected 
or very small and elcan regardless of hours after injury were excised sprinkled 
with sulfanilamide powder and loosely packc 1 w ith petrolatum gauze I oral 
anesthesia was used in most debridements There were no infections of the 
chest v\ all in this group 

3 The Hemothorax The management of the hemothorax has been a sub 

joct of consi IcrnMe control er$v in the earlv war lit* rature Numerous writers 
some with ven small series of eases advocated varied methods of treatment 
mam of which did not take into account tl e basic fundamentals of respiratory 
phvsiolom and the mechanics of pleural space infection In the early treat 
ment of hemothorax the surgeon is confronted with three basic considerations 
la) progression of hemothorax (b) earlv re expansion of the lun" and (c) 
pleural spaee infection ° ' ' 
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(a) Progression of the hemothorax The determination of the presence of 
continued hemorrhage becomes the first problem with which one has to deal 
The lack of response to adequate shock thcrapj , or a transient response with 
rapid return to the shock state and increasing dvspnea arc indications that 
acti\e bleeding is present When active bleeding ls suspected thoracentesis is 
done lmmediatelj, anti as much blood remm ed as can be aspirated Thoracente- 
sis ls repeated in one hour and if a large quantity of blood is removed at this 
•.econd aspiration, one is reasonably certain that act it e bleeding is present and 
exploration of the chest wall or lung or both is indicated It w onlt when dtag 
nostic thoracentesis, is done carU after injury that one might replace the blood 
removed with an equal quantity of air The resulting lung compression from 
the pneumothorax might lie of some value m controlling bleeding from Inn" 
lacerations, and obviously of no value if the bleeding w from the phest wall 

Autotransfusion was practiced on several occasions following diagnostic 
thoracentesis However it is not ver\ strongly recommended if the time of 
injur} exceeds twelve hours as gross infection in a hemothorax mac occur ren 
earl} This was evidenced in two cases in this senes in which gross infection of 
the pleural eavitv was noted following penetrating wounds seventeen and 
twentv four hours respectively, after injury Thoracoabdominal wounds offer 
another contraindication due to the more likeh contamination 

(b) Esrlv re expansion of the lung The active management of all pa 
tients with hemothorax is concerned primarily with directing treatment toward 
carl} re-cx pension of the lung There is one and onl} one method of treatment 
which will favor earh re expansion of the lung nomelv each and repeated 
aspiration without air replacement Carter and PeBakcv adequate!} sum up 
the advantages of earh aspiration os the procedure of choice in the treatment 
of hemothorax xs follows (1) it relieies high intrapleural pressure (2) Jt re 
moves an excellent culture medium for bacterial growth (3) it aids in early 
expansion of the lung— a definite advantage in limiting the ana oferapvema if 
infection occurs (4) it decreases the incidence of massive clotting and ( >) Jt 
presents the later fixation and contnction of the thorax 

In tins senes thoracentesis was usually instituted tircnlv four hours after 
wounding although there was no hesitation felt about aspirating hemothoraees 
earlier i« roanv eases In the al scnce of recurrent shock aspiration was usually 
done twentv four hours atter injury becausi it was believed that the patients 
were better stabilized both svstemic ilh ind localh at that time It must hi 
emphasized that there is no danger of recurrence of bleeding (lung bleeding' 
as the roulf of early aspiration In no ea<* in this s < ric\ did bleeding recur fol 
lowing aspiration twenty four hours after injury or in tV <ases where it was in 


stituted earlier 

How much blood should be removed at tacit isj nation has Inch a subject 
. considerable discussion During the Hgm-nn and Tunisian < arnpaums (NT 
v nuantities of blood laning between 400 ,nd 600 <. < win removed at each 
ca_ \ f obtainable never more It was olwrvwl that the patients from 
f" firm cc had been removed tolerated the ramn d v«rs will and that fewer 
whom 00 for total removal of the hemoth .rix In the Sicilian 

aspirations were neces.w 
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Campaign (twenty six cases) between 600 and 800 ce of blood were removed 
at each aspiration Again it was noted tint the patients in whom 800 cc of 
Wood were remoicd tolerated the procedure well and very defimteh had earlier 
re expansion In the French and Belgian Campaigns (470 cases) no limit was 
placed on the amount of blood removed at each aspiration All patients were 
aspirated as dry as possible with quantities as high is 1 500 cc hating been 
temoTed at a single aspiration The procedure was vert well tolerated lit all 
patients the numbers of aspiration necessary were very definitely reduced early 
re expansion was favored and the incidence of clotting in the hemothorax was 
undoubtedly reduced No sudden deaths occurred it ant time as a result of 
aspiration The most common unlow ird effect noted in most patients was le 
ferred pain to the s\ oulder of tlu. affected side which usually subsided after 
set era! hours without sedation A tert small number of patients complained 
of tightness in the eliest which also subsided after seteril hours without specific 
treatment 

Ferguson * in a paper on Experiences in a Theater of Operations stated 
that In patients with a liemothoiax it was found that pain and lexer were 
increased by repeated tappings so that it became their poiict to reserte this pro 
ceduie for those cases in which tlieic was dsspnea or m which infection was, 
suspected This was not the experience ot this Service Although transient 
pain did occur in many patients is just described four in most cases was re 
duced following repeate 1 aspnations It is stronglt urged that we do not allow 
ourselves to be dcteired irom repeated aspirations especially m the early days of 
treatment bi cause of transient discomfort associated with the procedure The 
pain of thoracentesis is a most welcome substitute to the invalidism of nncx 
panded lung anil fibrothorax It is strongly belies ed at this time that more com 
plcte recotuics and a smill incidence of unexpanded lung ind fibrothorix will 
result if no limit is placed on the quantity of blood removed at each aspiration 
Although dailt aspirations tun intended the large numbeisof casualties neces 
sitatmg tnier^enct surgerv often made it impovol le to earn out this ideal 
practice However it hea\ \ easualtv admission forced omission of aspiration 
for one d it it was ne'er trussed the nest Again the maximum obtainable quan 
titt of blood was always removed at each aspiration 

The question ot an repiicement mat lie argued for some time to come It is 
mentioned here only to condemn its use in the treatment of hemothorax It is 
of no value m controlling bleeding from the chest wall In this scries no patient 
has shown recurrence of bleeding trom re expansion of the lung after aspiration 
In addition air replacement lias a \crt definite disadvantage mmeh the re 
suiting pneuniothor ix will temporanlv prevent the apex of the lung from re 
e\patulmg ot collapse an alreadv expanded apex If a pleural space infection 
occurs a total cmpvcnia with its resultant high morbidity and mortabtv rate 
miv result 

(c) Pleural space infection In patients with war w omuls of the ehest 
there will uiidoul tctlh ahvavs be an incidence of pleural space infection re 
gnrdlexs of the care and diligence expended in their management How ever 
this incidence will be marWh reduced and in those cases in which infection 
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results the space wilt be a small one if one institutes (1) early and repeated 
aspiration, (2) no air replacement, (3) remo\a! of large metallic foreign bodies 
with their adherent organic material and nonmetallic elements such as clothing 
and nb fragments (4) chemotherapy and (5) penicillin therapy both par 
enteralh and locally 


Supportive treatment of patient? with hemothorax included the routine 
administration of sulfadiazine in dosages of 8 Ga the first day followed by 6 
tint dailv for the next four dais Initial dose at tunes was given intravenously 
if postoperative nausea or other complications prevented its oral administration 
and retention Facilities for blood level determinations were not available 
but daih unnahsis and biwecklv blood counts were done on all patients Oxv 
gen was administered bv a B L B mask to all patients who exhibited dvspnea 
with or without cyanosis Parenteral fluids were administered when neeossarv 
plasma being Used freely to overcome protein deficienev All patients received 
a full diet supplemented l>\ vitamins C and B Cough and expectoration were 
mamlaton and m patients with multiple nb fractures this process was aided 
by the use of intorrostjl nerve block Sin Jo nb fractures vvere usuallv not 
blocked as most of those patients were not deterred from couching Deep 
breathing exercises cvcrv hour were routine During the French and Belgian 
and German Campaigns all patients received penicillin parenterallj (intra 
museularlv) in dosage of 40 000 unit? imtiallv followed bv 20 1)00 units every 
four hour? for seventy two hours Following a personal communication from 
Bailey* of Hahnemann Hospital Philadelphia with whom one of us (F T Jr) 
was formerlv associated on the use of penicillin intrapleuralli patients with 
hemothorax were treated bv the instillation of 30 000 units of penicillin in 4 c c 
of normal saline solution into the pleural cavity following each aspiration Tie 
value of this procedure must lie determined bv retorts of invest mat ion in rear 
echelons where these patients were under observation during the periods when 
pleural space infeclions arc most likely to occur Two verv important questions 
must be answered before this procedure can be routinelv used (11 Does the 
irritating nature of Joealh instilled penicillin increase pleural exudation T (2) 
Does the local use of penicillin increase clotting in the hemothorax ? fitment 
observations in more than J00 patients m whom penicillin lias Icon instilled 
intrapleural! i following thoracentesis have given the impression that the in 
ctdence of clotting in the hemothorax has increased The <|Ues(icn of Using 
sodium citrate intrapleural!' to prevent or decrease dotting in the hemothorax 


mas considered but not used 

There were 14 deaths m the group of 339 penetrating wounds 11 no nop- 
eratwe and 3 operative The nonoperative deaths represent patients who were 
admitted to the hospital m profound shock and who died short]? after admission 
despite vigorous shock therapy The operative deaths represent patients m 
h at least wound excision and thoracentesis were earned out Death in one 
W 0 . 0WirT cd as a result of shock following thoracotorav for removal of a 
pauen / orel crn body It js believed that this death could have been prevented 
very large I 0 _= ](J have been administered dunng surgerv The Wood 

,f thl3 tiroe xras stored blood the administration of which presented 



SV\DFR VND TROI H JR W 1® I'' JUR1FS OF CIIFST 


787 


man} technical difficulties during the earlv dais of its me so that despite 
numerous attempts and adaptations the patient received onlv 300 cc of whole 
blood during and immediatelv after the procedure These technical difficulties 
were for the greater part later overcome hut a large percentage of reactions 
still occurred The sceond patient with a relative!} simple infection of the 
pleural space that had been tapped practical} drj developed an acute pul 
monarj edema on the fifth daj after injury and died Despite autopsj, the 
etiologj for the pulmonan edema could not be determined The third patient a 
prisoner of war doing sen well des eloped eonsulsions on the eighth postop 
eratn e das during a transtnsion and died within ten minutes Cross matching 
had been satisfaotors 

In those with perforating ssounds complicated hs hemothorax (fifty one 
cases) these was one death from shock and hemorrhage in a case with bilateral 
hemothorax the result of four perforating wounds Two other patients with 
bilateral hemothorax hosscscr recoseved 

Infected I[emothorar — In forward hospital installations where eaily 
battle casualties are treated and evacuated as soon as thea are transportable 
the incidence of sepsis in a hemothorax is extremely low as this complication 
is usually not seen Until the steond week after injurs or later Serbst 10 m a 
personal communication following a tom of the chest centers m the North 
African Communications Zone stated that man} patients dc\ eloped pleural 
space infections mans weeks after injurs and that the preialent opinion at 
that time was that the routine use of ehemotherapj delavs or modifies the ap 
pearnnec of the complication Seven patients in this series presented findings 
of infection in the hemothorax dining their hospital stav Two patients were 
admitted with infected hemothoraees and are of interest because of the unusual h 
short time after injun in which both these cases presented a grossl} infected 
hemothorax These patients were admitted seventeen and tnenti four hours 
respeetnel' after lniurt in extreme shock markcdK dvspneie and irrational 
Aspiration meiled a chocolate colored fluid with a colonic odor which per 
meatod the entire tent The first patient died twelve hours after admission 
The second j atient was aspirated on two successive dais followed b\ the estab 
bailment of closed drainage The patient was evacuated on the sixth da> after 
admission in fairl} good condition 

Management of these cases in this tvpe of medical installation consisted of 
repeated aspirations followed bv closed intercostal drainage several davs before 
the pitient was evacuated Open drainagp is never done earh which itiems 
never in sunimobilc 1 vucuation Hospitals 

The use of penicillin pirenterallv and locallv will probahl} markedh i educe 
the mort ihtv and mortalitv in this ^roup of patients 

Closed Pneumothorax — V if teen patients in this senes presented a closed 
pneumothorax of van ins size Facilities were not available for measuring 
intrapleural pressures It was noted thvt in a majontv of these cases wounds 
were in the upper anterior portion of the chest the incidence of location bein ' 
divided fairtv eienh between the supra and infraclavicuhr regions In most 
cases wounds of entrance were small Management consisted of wound excision 
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ami bed rest In no ease was it felt neeessarj to decompress the pneumothorax 
\o patient was returned from our institution to dutv all hasing been evacuated 
to the rear There were no deaths in this group of patients 

Open Pneumoffioraj: (Sucking Wounds) — Fiahtv one patients with an 
open pneumothorax the result of penetrating wounds and 49 patients with 
this tvpe of defect from perforating wounds were admitted to the chest sen ice 
(total 110) With the exception of the combined thoracoabdominal wounds, 
this group of patients probable represents the most serious of all chest injuries 
Although as n rule patients with chest wounds transport well patients with 
sucking wounds unless tightlj scaled b\ dressing or properlv dosed In suture 
transport poorh harli ideqttate management at the first aid and clearin'’ 
stations determined the condition in which patichts arrived at the hospital in 
stallation One eannot emphasize too stronglv the fact that the most intensive 
measures at resuscitation ire Jo no mil if an open pneumothorax is not com 
pletelv closed at the earliest possible time It must be understood that be com 
plctc closure one docs not refer to surgical closure Adequate closure at these 
stations could be accomplished In large strips of petrolatum gauze bridged 
over the open wound and a large gauze pid (abdominal) secured in place over 
it hi a tight!) applied three inch adhesne plaster At the clearing station 
resuscitatnc measures arc instituted and dressings reinforced if thev have le 


come loosened in transportation Surgical closure at these stations contrarv 
to police consisting of onlv through and through sutures or simple airtight 
closure of the skin is to he condemned Subcutaneous emplnsema in these cases 
mas extend from the fonhead to the scrotum Properls applied occlusive 
dressing is definite]) preferrid to inadequate closure without wound excision 
or simple packuig which is inefficient On admission to the hospital all dross 
ings were checked specified!) and reinforced or reapplied if inadtquate In 
cases in whirh skin closure bad lien done sutures were remove 1 and oertusnt 
dressings applied while the usual resoscitative messurcs were 1 emg instituted 
It was found in a numbei of patients with apparent!) -miplc penetntmg 
wounds not exhibiting open pneumothorax th it forceful oou"h while the woutil 
was directl) observed would project a column of blood (hemothorax fluid) from 
the wound and open pneumothorax ronJ 1 thus be demonstrated This clinical 


tost was carried out on all patunts l>efore surgerv is it is most important to 
determine whether a case us one of so called masked open pneumothorax The 
trpe of anesthesia to be used and the opeialtie procedure indicated an hrecth 
affected h) the dia'mosis of the tvpe of injurs present In [atients with per 
foraVmg wounds the exit wound "as of course, the open " ten l hut tee pientl) 
both entrance and exit wounds were found to he of the sw km t\ i e 

It was the polio of our service that no patient in sh s-k unless aetireh 
bleedm" was ever subjected to surgerv until after recover) from shmk Follow 
” reeoren from shock anteroposterior and latent x ia\ views of the chest 
anj » 01 ,he ■ Mon,,n »"» ok™ iilinnhlmuK 

a .. neratin" room Fndotrieheal closed aucsthtsia with p sitive \ rexsure 
to the op m aJ | faees and o elusive dressings w. re n it removed until 

had the patient well controliel Complete wound exeisun was 
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done in all cases and fragmented rib ends wer*- rescctid Pleural toilet was 
usuativ adequatelv earned out through the defended v- wiwwl b\ the use of rife 
retractors or in some cases the wound was enlarged h\ incision and the removal 
of a segment of the alrcadj fractured rib Pleural toilet included aspiration of 
all blood and clots bj suction removal of bone frigments from the pleunl cautj 
and lung (a common finding) remo\ il of foreign bodies if readilj accessible, 
saline lavage of the plcuial cautj lung suture and the instillation of 5 to 10 Em 
of sulf imlanndo into the plcuial cautj Aluscle lajer closure was done using 
interrupted catgut suttmx sulfanilamide powder having been sprinkled ovei 
each muscle laser The skin and subcutaneous tissue v\ is left open in nil cases 
In onlv one case with a large defect in the chest wall close to the sptne and 
extensive lung laceration was it impossible to eftect muscle closuie In this 
patient the lung laccntion was repaired and the afficted portion of the lung 
sutured to the edges of the thoioughlv excised open wound Exploratorv 
thoracotomj through a sep irate clean incision w ill be discussed under the head 
mg of Retained Foreign Bodies and Exploratorv Thoracotomies Brock" ad 
vocated closure of an open pneumothorax and drainage of the pleunl c*mt\ 
with an airtight sjstem Closed drainage was used in this group onlv in those 
cases where extensive intrapleural damage had existed In the others pleura! 
accumulations were aspirated as was neeessarj Surgical closure was not done 
if tho wounds were septic Occlusive dressing being used m those cases (onlj 
one case) 

Postoperativ elj these patients received the same tjpe of treatment as dc 
scribed under hemothorax as dul all patients in this senes In those patients in 
which closed drainage was instituted drainage tubes were iismllv removed 
after fortj eight hours There were 1" deaths in tins group of 130 cases 4 
nonoperative and 5 opeiatne in the penetrating tv pc 6 operative and 2 non 
operative in tht group with perforating wounds The nonoperative (6) deaths 
represent patients who arrived at the hospital moribund The ll operative 
deaths occurred in eases a-s follows (!) V patient with open pneumothorax 
and associated t tactical and esophageal laceration The neck was defended 
surgical trxiheotomj performed and the tsophageal laceration repaired The 
neck wound was packed open The open chest wound was closed hv occlusive 
«n.ssui„ as the patient s condition did not permit further snrgcrv Sudden 
death occurred on the fifth postopi rati'e daj when the patient was apparentlv 
making a good recovers Cause of death was undetermined as cueumstanees hi 
vond our control prevented autopsv Icing done f-mboht phenomenon was sus 
peeled (2) \ patient with open pneumothorax and associated transection of 
the coni it the level of the fifth thoracic vertebra Death occurred on the fifth 
t ostoperative das and was attributed to the toTd Uston (3) A patient with 
open pneumothorax with retained foreign l*od\ of large sizt in the hilar n "ion 
of the lung The foreign bodv was removed ami the superior \e»i ca\a «a« 
found to he contused with no bleeding The patient died as the procedure ins 
completed \utops% revealed that the contused portion of the sup nor Una 
cava had blown out (4) V patient with open pneumothorax fracture com 
pound comminuted of the lift femur fracture compound comminuted of the 
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right os ealcw and left ulna The patient died immediately after snrgerj from 
shock (5) A patient with open pneumothorax and penetrating wound of the 
hrain The patient died immediately after closure of open pneumothorax 
of shock (6) A patient with perforating wound with anterior and posterior 
open pneumothoraees severe wound of the left thigh (femoral artery partially 
sey ered or thrombosed) The left lower lobe of the lung was one solid hematoma 
the diaphragm was split in tiro and the stomach was in the chest Surgical 
repair was done Death was from shock in early post operatise period- (7) A 
patient with open pneumothorax, extensne lung lacerations seyere head injuries 
with persistent unconsciousness Death followed (8) A patient mlh open 
pneumothorax , compound fracture of both hones of the right forearm multiple 
penetrating wounds of right thigh Death was from shock. (9) A patient with 
open pneumothorax with severe comminution ot the left sixth, seventh and 
eighth ribs Death occurred while the patient was on the operating table 
cardiac injurs was suspected (10) A patient yvith anterior and posterior 
open pneumothorax (perforating wound) and tension pneumothorax after 
closure, from open inaccessible pulmonarj wound, decompression Death was 
from shock (11) A patient with open pneumothorax It was dosed Death 
was sudden and unexplainahle on the fifth postoperatne day 

Tension Pneumothorax — Tension pneumothorax is an infrequent complica 
tion of penetrating wounds of th 
thoracic emergency The diagno* 
if the condition is kept in mmd 

examination almost impossible , however, the intense dj spnea bulging rehtireh 


trachea from the midlinc m the suprasternal notch 

~ * - " f fairly 

he mid 
>n*ssion 

m the valvular tvpe eases a flutter yilve is attached to me euu oi i t needle 
this usually being fashioned from a finger cot or rondom Hospital management 
usuallv employs closed drainage with a lo gauge needle or catheter For traos 
puliation purposes a suitable apparatus is the use of a flutter ralre attached lo a 
15 gauge needle yyhich is passed through a rubber st pper of a saline flask and 
then inserted into the chest The stopper is firmly strapped to the chest wall 
yvith adhesuc tape and the patient mav lie mo\ed yyithout fiar of displacing the 
needle Response to this management is sudden and efTertive within a few - 
hours, a patient yibo nas virtually fighting for his life is breathing calmlv anl 
, comfortably Decompression can usually be discontinued within twenty 
four to fort' -eight hours except in some of the yalvular types, yvhen it must some 

tunes he oitdm^re Dumfr ons re fere nets to the development of tension 

* *. following the closure of open pneum the rax Thus complication 
pnewmo 0J)e p a tient in this senes following closure of open pnenmo- 
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thorax Prevention of this complication is achieved by repiir of the lung hcora 
tvorv itself . 

There were five patients with primary tension pneumothorax (preoperative) 
in this series with one death The death w as m a patient w ho w as not seen until 
thirty six hours after injury at which time he was moribund The patient died 
as a needle was thrust into his chest 

Pulmonary Hematoma — Pulmonarj hematomas form an interesting entity 
Rare after penetrating wounds thej are not infrequently associated with per 
funding wounds or severe tangential blows to the chest Involving a portion 
of a lobe and sometimes an entire lobe they result from interstitial pulmonary 
bleeding Hemoptysis is always present in these cases They are usually not 
associated with a hemothorax although some of the patients develop a homo 
thorax twenty four to fortv eight hours after injurv The course of these pa 
tients is usually a very smooth one Other than wound excision thoracentesis 
and supportive treatment no active treatment was used M hen severe pul 
monary hematoma may contribute greatlv to the cause of death In tl e sixth 
case fatality under open pneumothorax the diaphragmatic rent and lower lobe 
hematoma were blast eftccts laterally transmitted from the perfortmg wound 
There were three other deaths (1) Pulmonary hematoma right side developed 
bradycardia of 40 beats per minute on lourth postoperative day temporarily 
improved by oxy gen unexplained fatal termination three day *> later (2) Closed 
chest injury tangential perforating chest wall wound produced hematoma ol 
upper middle and lower lobes on the right without nb fracture (3) Prisoner 
of war struck in left anterior chest with large scaring explosive missile hema 
toma and death 

CVRDUC WOUNDS 

Cardiac wounds arc rarely seen in hospital installations because most of 
them result in death on the battlefield Eight patients wore admitted to the 
chest service with so called cardiac wounds Tive patients presented metallic 
foreign bodies of small size (less than 1 cm ) embedded m the myocardium 
four patients were admitted with lacerations of the heart two of the left 
ventricle one of the right auncle and one of the right ventricle The potienls 
that presented metallic, foreign bodies in the myocardium aside from showing 
phvsical signs of a small hemothorax of the left side were in excellent condition 
There were no signs of tamponade at any time nor were there nnv cardiac ar 
rltv (lumas Diagnosis in all coses was made by fluoroscopic study 

The management of these oases xras a eonsenatne one i\o attempt was 
made m am patient to remove the foreign body Aspiration of the hemothorax 
was came 1 out as usual In a personal communication Churchill 12 informed us 
tl at one patient was m excellent condition and no attempt hod been made or 
would le nude to remove the foreign bodv Bland J encountered eight patients 
with retained metallic foreign bodies cither in or in close apposition to the heart 
V favor'll Je outcome in all patients bv conservative monagement is reported 
The patient with a laceration of the right auricle also presented a lar^e 
metallic foreign bodv (3 bv 2 inches) Jving free m the right pleural cavitv A 
right sided exploratory thoracotomv was done with closure of the cardnc laeera 
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tion by four silk sutures The pericardium was closed In interrupted silk sutures 
except for the loner angle near its attachment to the diaphragm which was left 
open and communicated with the right pleural cavitj The foreign bod\ was 
removed and pleural toilet earned out It was noted that the phrenic nerve 
as it entered the diaphragm was lacerated with jwrahsis of the mht diaphragm 
Closed drainage "as not used in this case The patient made a good recosen and 
in a personal communication several months later stated that he was doing "ell 
One of tlie patients with a laceration of the tip of the left ventricle was listed 
under combined thoracoabdominal "omuls The laceration did not extend into 
the chamber of the ventricle Three interrupted silk sutures were required for 
closure and there had leen considerable hemopericardnim The patient with 
the lacerated right sentnele also had a wound that did not enter the ehamler 
of the nght ventricle I- our interrupted silk sutures were required for closure 
The onh deith in the group occurred in i patient with a lacerated wound 
of the nght interior part of the chest through the left anterior part of the chest 
with fractures of fisc nils and fracture with loss of substance of the lower cn 1 
of the sternum and liilitenl hemothorax There was i laceration of the left 
sentnele three inches in length which did not enter the cavitj of the ventricle 
Fxploration was earned out through the debrided wound The lacerated sen 
triclo was sutured with interrupted silk sutures following the use of not on in 
loeallj Cardiac standstill occurred four times during surgen and cardiac 
rhythm was re established b\ hand massage Adequate closure was earned out 
The patient died two hours after surgerj without regaining consciousness 


COMBINED THOR VCO VBDOMENAL WOINDS 
Sixtv file patients were admitted to the chest seme? with combined thoraco- 
abdominal wounds 31 of the left side 34 of the right side Although the series 
is small it is believed that some pertinent observations base lieen made that 
nun le of value in the future management of these eases Subdivision of the e 
wounds into those of the left side and nght side is done for purposes of pre 


senting the more common findings in the lesions and their management 

Shock of i profound nature is the rule in these patients with hemorrhage the 
reicutt of liter lacerations as a contributors nnd often the etiolo„ic factor on 
(he right side and perforation of a hollow viscus and or splenic laceration on 
the left side The liberal use of whole blood roust be stressed in the treatment 
of these eases Inlcss active bleeding was present surgerv was defemd until 
neoverv from shook had taken place 

Rceoverv Is usuallv directh proportional to the degree of intra peritonea I 


involvement In most patients wounds of entrance are in the lower portions 
of the chest with little resulting damage to intratf orai le stru tures Open pneti 
mothora-x is probablv the most common serious thora m lesion Injun to h dh»« 
a mere OMan mfrttj"™"' °» '• , s h, ’■* 

TheTC were two P^bents in this group who presented a condition which it is 
1 d has not heretofore 1 cen described in the literature anil whieh has been 
tension pneumothorax of peritoneal origin to denote its etiologv Tn 
botTpat'™ 1 * of entrance rcere in the left lo«ee , ,rt of the che.t »" 
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tenorlj with large perforations of the anterior wall of the stomach with a re 
sultant Outpouring of a large volume of air into the chest through the laccritcd 
diaphragm The condition was recognized m one patient and closed drainage 
instituted however not until several hours aftei admission In tl e other patient 
it was not recognized and the patient died during laparotomi Churchill 14 who 
was pre ent at the autopsj perforrncd on one of these patients when asked if 
he thought this condition w as ] ossihle w as of the opinion that tension pneunio 
thorax of pentohcal origin was imssible with the prenouslj mentioned lesions 
although prior to autopsj there had been some control ersj as to its feasibility 
This condition is obuouslv not anticipated in combined wounds of the right side 
One cannot overlook the possibility of an intern il sucking wound on the 
leftside in which small quantities of air and intestinal contents are aspirated into 
the chest during the act of respirition No matter how small the quantity of an 
maj be altered llitrapleur il pressures rt suit with noticeable effect on the patient 
During laparotomv in lelt sided combined thoracoabdominal wounds an in 
ternal sucking wound liecomcs a true sucking wound on opening the peritoneum 
It must be stressed that next to the eontiol of act we hemorrhage closure of the 
laceiated diaphragm should lie the first duty ot the surgeon on opening the nb 
domcn Pleui d space infiction from contamination bv intestinal contents is to 
he anticipated In lesions of the right side an internal sucking wound is pie 
vented b\ the lwer and its attachments 

In the management ot these cases oarh operation afttr complete rceovcrj 
from shock is imperitwe unless active bleeding is piesent m which ease surgery 
must otten be instituted befoie shock lias been pioperlj controlled \ raj and 
fluoroscopic studies of the ihest and abdomen were done prior to operation 
Tndotracheal closed anesthesia (nitrous oxide owgen ether) was loutine 

Mclrrith stated thit penetrating wounds communicating with the pento 
neal cavitv re pure exploration ot both eavitus Separutc exploration of both 
chest and abdomen was woided in this siries whenever possible 

Throughout the greater numbei of the campaigns we approached most left 
side l lesums through aw abdominal incision especuUv if the wound of the ehest 
Was snuli nonsvu king and the diaphiagniatic rent could be closed reasonablv 
will from below It considerable alwlommal involvement is suspected trans 
diaplni_nuti< approach has definite limitations although fo r wounds involving 
or on(\ traversing the left uppei quadrant of the abdomen and lower chest a 
trairq leural tnnsdia] hraginat ic appro ieh has allowed at least six splenectomies 
"i'll ease mil jcleutv av »f)J uv nephret Jaimes and gastric colon upper 
sm ill intestinal repair I rcquentls with small open pneumoth traces these have 
Iwen deft ruled the pleural cavitv ekansed sulfanilamide powder introduced 
and the wound closed with the main procedure theh carried out transabdom 
unity Tluse patients almost all required closed intercostal drainage If how 
cur one anticipates a large pulmonar' wound transthoracic approach allows 
its repur and lessens the dang< r of a i ostopcritive tension pneumothorax 
In right sidul lesions intestinal involvement is the exception rather than 
the rule the abdominal damage being confined to the liver Transpleural an 
preach in these injuries w is alwav s done with repair of the lacerated liver and 



792 


SLftGER\ 


tion bj four silk sutures The pericardium Mas closed In interrupted silk sutures 
except for the lower an 0 'l c near its attachment to the diaphragm which was left 
open and communicated with the right pleural cavitj The foreign bodx was 
remosed and pleural toilet earned out It was noted that the phrenic ner\e 
as it entered the diaphragm w is lacerated with paralxws of the right diaphragm 
Closed drtlnige was not used in this esse The patient made a good recoxerj and 
in s personal communication sexeral months later stated that ho was doing well 
One of the patients with a laceration of the tip of the left ventricle was listed 
under comlunid thoracoabdominal wounds The laceration did not extend into 
the chamber of the sent rtele Three interrupted silk sutures wire required for 
closure and there had luen considerable hemopencardium The patient with 
the lacerated right ventricle also had a wound that did not enter the rbambei 
of the right ventricle Tour interrupted silk sutures were required for ch sure 
The onl\ death in the group occurred in a patient with a lacerated wounl 
of (he right anterior pnrt of the chest through the left anterior part of the chest 
with fractnrts of fixe ribs and fracture with loss of substance of the lowir end 
of the sternum and biHtcml hemothow There was a lieiration of the left 
ventnele three inches in length whieh dil not enter the cautx of the ventricle 
b x pi Oration was earned out through the delink'd wound The lacerated sen 
triclo was sutured with internipted silk sutures following the use of noxocim 
loeallj Cardiac standstill occurred four times during surgen and cardiac 
rhxthm xvas re established bx hand massage Adequate closure was earned out 
The patient died txxo hours after surgen without lepaining consciousness 
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Sixtx fixe patients wen. admitted to the thesl seniec xxith combined thoraco- 
abdominal wounds 31 of the left side 34 of the right side Although the series 
is small it is believed that some jertment observations have leen made that 
maj be of xnlue in thx future management of these eases Subdivision of these 
wounds into those of the left side and right side is done for purposes of pre- 
senting the more common findings in the lesions and their management 

Shock of a profound nature is the rule in these patunts snth hetiiorrl a^ethe 
result of lixer laceratioas as a eontributorx and often the etiol« n 'C factor on 
the fight side and perforation of a hollow xiscus and/or splenic liccration on 
the left side The liberal use of nhole blood must be stressed in the treatment 
of these cases l nless ictne blicdmg was piesent s irgerx was defern d until 


recoien from "hock had taken place 

Reeoxerj IS usuallv direr tlx proportional to the h gree of lntrapenfotieaf 
invol\ emont In most patunts wounds of entrance are in tf e lower portion 1 * 
of the chest with little resulting dim age to inlrathoran c structures Open pneu 
mothorav is prbbabU the most eommon serious thoracic lesi n Injurv to lioffow 

There were two patients in this group who pn-senfe I a condition which it « 
l I has not heretofore been desrnbed m the litc rature and which has been 
heliei ei pneiim othorax of peritoneal or«gm t 0 dt note its etiofogx In 

J* th' patients wounds of entrance were m the Uft lower pul of tie chest an 
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CHEST VRD ABDOMrN — NOT COMBINED 

The group of patients with chest and abdominal marries not combined 
present the same problem m management os do those w lth combined thoracoab 
dommal wounds Laparotomj was alwajs necessary, and conservatism was prac 
ticed in the management of the thoracic aspect There w ere 11 patients treated 
with four deaths The mortalities are listed as follows (1) Civilian 2 years of 
age open, pneumothorax closure laparotomj closure of multiple perforations 
peritonitis, (2) Hemothorax conservative management laparotomy retro 
peritoneal hematoma debudement and fixation of compound fracture neck of 
left femur shock (3) Open pneumothorax closure laparotomy closure of 
multiple perforations shock (4) Hemothoiax aspirated laparotomj splcnec 
tomj died twentv two hours postoperativelv of acute pulmonarj edema 

BUST INJURIES 

Eig! t patients with clinical and x nj findings of blast injury to the lungs 
were included in this series The j rincipal svmptoms present were moderate to 
severe shock hemoptjsis djspnea ovanosis pain in the chest and marked rest 
lessness to maniacal delirium Phwcjl findings arc usuallv increased respira 
torj rate impaired resonance to dullness on percussion usuallv more marked 
on one side diffuse moist rjlcs over both sides with scattered areas varying to 
an entire lobe m size over which breath sounds ire m irkedlv diminished and of 
a bronchovesicular nature Three patients in this group dev eloped a hemothorax 
despite the absence of anj external signs of injur} 

Treatment consisted of the use of warmth oxjgen therapv (oxjgen under 
pressure preferable) which must in some cases he continued for days and the 
judicious use of fluids (blood and plasma) particnlarlv in the carlj phases 
The associated injuries which are usuallv piescnt often determined the amount 
of fluids nceessarv Thi use of 1 uman serum albumin in 100 e c doses ever} 
four hours for three or tour doses was adnumstcied m three cases and gave the 
impression ot being of some liencfit Sedation is nearly alwavs nceessarv because 
of the cerebral symptoms but it is given sparinglv Morphine was the drug use 1 
and never m doses greater than 1 i gr Sulfonamides were used routincl} ns 
was penicillin when it became available Cough and expectoration arc jm 
perativc as the patients accumulate large quantities of frotliv mucous in the 
tracheobronchial tree which favors anoxia bv decreasing minute volume ex 
change If surgerv is nceessarv for associated injuries general anesthesia should 
be u\ aided 

There were thiec deaths m tl is group (1) Pulmonarv and cerebral blast 
with unconsciousness and signs of memii"itis autopsv revealed numerous 
1 etechial hemorrhages through brain and lungs (2) Pulmonarj blast with 
compound fracture of left femur (3) Pulmonarv and cerebral blast com 
pound fracture of left femur compound fracture of left ulna 

CIjO^FD injuries 

Closet! injuries usuallj result from the recoil of artillerv pieces smashed 
vehicles or the impact of anv blunt object (large stone or other bomb debris) 
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diaphragm and establishment of drainage of the subphrcmc space in addition 
to closed intercostal drainage of the pleurat cav lty When laparotomy was neces 
sarj, it was done through a separate abdominal incision rather than the forward 
extension of the thoracic incision laparotomv Mas rarclv necessary Drain 
age of the subphrcmc space is an important step in the management of right 
sided combined thoracoabdominal wounds and should be instituted in all cases 
This dictum was forcibly brought to the attention of this service in a followup 
report of a patient m whom subphrcmc drainage had not been instituted be- 
cause it was felt at the time of surgen that the hepatic damage was minimal 
and drainage could be accomplished only by extending the small laceration of the 
diaphragm by incision The patient de\ eloped a thoracobiliarv fistula with 
empj emi and w ide open drains w as instituted at the chest center 

rostoperativelj, shock was treated b\ the lihcral use of whole blood and 
oxvgen was administered routineh for at least twenty four hours In left sided 


lesions the patients were placed on a mitine of (a) nothing by mouth (b) eon 
tinued duodenal suction (cl fluid balance (3 500 ec daih 2000 ec 5 per 
cent glucose in distilled water 500 c c plasma 5 per cent glucose in saline solu 
tion equal to the amount of fluid recovered bv suction) (d) penicillin mtra 
muscularls (c) sodium sulfadiazine 5 Gin initially followed by 2 Gm. every 
eight hours intravenously, (f) vitamins C and B, parenterallv (g) blood and 
unnarv studies every two days In right sided lesions unless laparotomv was 
performed patients wptc usually able to tolerate oral feeding 

There were 22 deaths m tins group of 65 eases 14 operative or postoperative 
and 8 nonopcrative a total mortalitv rate of 33 8 per cent The nonoperativc 
deaths represent patients who armed it the hospital in profound shock with 
no response to intensive thcrapv and who usually died within a few hours after 
admission The operative deiths arc listed as follows (1) Left — laparotomv 
peritonitis following the resection of a segment of ileum and suturing of multiple 
intestinal perforations (2) right— mechanical ileus arising from localized oh- 
seess about a perforation of the hepatic flexure of colon (perforation not recog 


mzed) (3) left— laparotomv multiple gastric and intestinal perforations 
operative shock and the effect of tension pneumothorax of peritoneal origin 
(4) right — thoracotomy and hparotomv hcmopentoncum sudden death on the 
fifth dav (5) left — cord injurv splenectomv nephreetomj closure of open 
pneumothorax shock (6) right— laparotomv multiple intestinal perforations 
shock (7) left — laparotomy ruptured left lobe of liver compound fracture of 
skull compound fracture of left tibn shock (8) right— thoraeotomv open pneu 
mothorax right lobe of liver split through its entire length shock from r cr 
sistent bleeding despite picking (9) left— open pneumothorax closure laparot 
™, multiple gastric and intestinal perforations shock f 10) left— open pnen 
mothorax laparotomv, intestinal resection shock (11) left-open pneumo- 
thorax thoraeotomv, splenectomy closure of gastric perforations shock O-l 
ioft~onen pneumothorax debridement and closure laparotomy suture of « 

* larc-nted left lobe of liver shock (13) left —transpleural splenectomv 
/ twc ptv four hours after surgeiy (14) left-hemothorax debridement 
tound lipmotomv ipVw®”' d " <1 , ™ ncr fo ” 1,0 " I '> a'” 1 ' 


pulmonary edema 



SN\DFB AND TROITV JR \\ 'tt JNJURIF S OF CHFST 


797 


of comminuted rib fractures mem spicules o£ nl> in tbe pleiir il cnvitj or lung 
Surprisingly those fragments do not siscubie on in' examination nsiialh 
because of the increased density pres* nt as i result of the hemothorax present 
In one case a fragment of rih two inches long was tcmoietl from the pleural 
cavity It had not \ isuahzed on x ra' ex munition but its presence was known 
because the fractured nb from which it originated presented n defect correspond 
ing to the foreign hods The presence of clothing can only be suspected when 
large irregular foreign bodies aic s lsuilized txperience has shown that large 
irregular foreign bodies (2 b\ 1 cm or larger) often carr> clothing in with 
them 

The sue of the foreign bods had a direct hearing on the decision for rc 
mosal Large irregular foreign l>odies greater than 2 hs 1 cm svere usualK 
removed because they (a) often caused cough hemopt'sis and pam (li) prol) 
abij earned clothing m (c> usualls caused rib comminution with nh fragments 
driven into the lung or pleural casits (d) produced a pss chosonntic effect on 
the patient and (o) most often c msed large lung lacerations 

The location of a foreign laxly was of considerable importance we felt 
because of the complications which might arise therefrom Foreign bodies lo 
cated near the great \cxscls near the esophagus or lung free in the pleural 
cavity were removed carls It wis during csplontion for hemorrhage nssoo 
ated with a Iirge retained fomgn bod\ tint an actise laceration of the anneb 
was BuecessfuUs closed horeign Ixxlies of smsU size embedded in the m\o 
cardium ire usually treated conservatively that is not removal 

The signs ind ssmptoms present in eirls eaf.es are usuallv those produced 
by mtrapleuial derangement cough dsspnel hemoptysis (frequent) and pain 
in the chest 

As to the optimum time for remosal sslien one has decided that a foreign 
body should be removed Caiter and DcBakcy 1 * stated that it has been eon 
sidered far saUr to remove a foreign hods in a lung after equilibrium has been 
established which usuallv occurs in trom three to ten diss It lias been the 
belief of this service that there are two optimum times for removal of retained 
foreign 1 Q*liis of Urge size (2 hs 1 cm or lirgerl (1) at tl e time of pnman 
operation and t2l e«Ut or more weeks later It is understood that when one 
speaks of rcinov il of foreign bodies at the time of pnman operation it is pre 
supposed tint the patunt \ condition warrants thoracotoms The reasons for 
amoving foreign bodies at the time ol pnman operation are as follows (J) 
central aiivsthcsia must usuallv he cmplovcd for Jfhndemont because the wound 
is usuallv too large for ixusion under local anesthesia or as is often the ease 
open ppeumothonx is present (2) Iweiusc of the size of the foreign body nb 
{figments (usiwllv) and clothing art probablv contaminants (3) the foreign 
iw> lies cm be r* moud with little manipulation without the need of incision of 
pulmonun t issue as tlu fragments are cavils and rcublv removed through a 
usthl wound in the lung (4) a complete oj oration is performed including 
repair the l vwntvd \u«tt with little added risk to the patient thereby avoid 
mg N seconds n operation for late Kmoval while pm eat mg further major 
M " J loss or Mouimi lotion of o,r in Ho ,,l, uni rant, (5) slums „f 
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No patient of those treated printed the so-called ‘‘stose-m chest ’ Multiple 
n6 fractures were present in nine patients and single n b fractures in two 
Paradoxical breathing was not marked in anj patient Intrapleural unoltement 
was one or a combination of spontaneous pneumothorax tension pneumothorax 
and hemothorax Two patents presented tension piieinnoihori'x juth hemo- 
thorax one of these occunwg on the opposite side from the site of injurs 

Treatment consisted chiefly of measures to relies e whateier intrapleural 
derangement existed Intercostal nerve l lock was used in multiple nh fractures 
to enhance cough I le\ ation of the chest wall In means of traction deuces was 
not necessary in *mv ease 

Thera were thirteen patients in this group with too deaths The e two 
fatal eases line been di-ciissed under pulmonary hematomas 

RITUNED rORHON BODIES VND EXFLOR ITORy THOR\COtOM\ 

The management of retained foreign bodies is a subject of considerable dis 
mission m the present-day literature The type of foreign bodies si*e location 
the symptoms produced and optimum time for removal are important considers 
tions 

The ty pc of retained foreign bodies encountered in war injuries of the chest 
in the order of their frequence were ( 1) metallic fragments (2) rib framneiits 
(3) clothing (4) wood (rare) (5) stones pebbles d'bns (mast rare) (61 a 
combination of one or more metallic fragments plus clothing plus nb frag 
lueots a common finding It is general U agreed that the lung and pleura tol 
crate most metallic fomsm bodies well but that rib fragments clothing nnd 
debris are frequently responsible for infection and that the latter must be re- 
moved \ ray and fluoroscopic studies readds re'eal the presence of metallic 
foreign bodies but clothing most " ^diopa pie 

The prepuce of rib fragments rmme I on ' 

by inference based on experieuc 1,10 eyiaencfs 


Tabu 1 Tablt or IsJiRifs 
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plications in patients with chest Mounds c\ acusted from the forward hospitals 
As the patients evacuitod with chest wounds were not segregated except when 
complicated, the wide dissemination of these cases to different hospitals made 
specific ease follow up rather difficult and presented the determination of 
accurate incidence figures for the various complications Until some time when 
the Army presents a complete over all picture these will not be known How 
e\er quite a few of the cases from our senes were traced and the various com 
plications in. these the examination of numerous other case records and the 
composite opinions of those interviewed in all the hospitals visited handling 
these patients including three of the mayoi chest centers may be summarized 
as follows 

1 Clotted hemothorax or fibrothorax The incidence of this complication 
was increased after thoneotorav or repur of severe chest wounds such as 
open pneumothoraces h nless adequate provision his been made to insure and 
maintain postoperative expansion of the lung by keeping the pleural cavity 
aspirated dry until the exudative phase is past the ensuing fibrothorax would 
necessitate a second late thoracotomy for decortication This procedure vvi$ 
being carried out six to eight weeks postvvounding even in the presence of minor 
degrees of infection with apparently a low morbidity and mortality The rcla 
tivcly frequent incidence of fibrothorax is easily understood when one considers 
the increased amount of thromboplastic substance which must be poured forth 
from the traumatized tissues m these large chest wounds Large clots are fre 
quently encountered in the pleural cavity at the tune of operation less than 
twenty four hours after wounding 

2 Thoracoabdominal Mounds The most common complication was the 
severe empyema following repair of the perforated diaphragm above wounds 
of the hver when the latter wis not drained by the subphremc route A 
thoracobiliarv fistula followed Best results were obtained if early drimage 
was instituted both abov e and below the diaphragm 


3 Pmpyema 

(a) As noted thoracoabdominal wounds ire frequently thus complicated 
Soihgc by biliary accretions on the right side and gastric or eolome contents on 
the left side make this quite understandable 

(b) l nsutured lacerations of the lung were considered in one chest center to 
he the commonest cause of mixed empvemas Bronchopleui al fistulas of small 
size were also being encountered 


<cl 1- mpvemi was more often associated with retained large foreign bodies 
although under 2 cm in diameter there seemed to be little relative difference* 
id) The composite opinion m hospitals receiving elicst eases m general (not 
ehest centers receiving mainh eomplicsted cases bv transfer for treatment) was 
tint the over all incidence of empyenn mis definitely less than 5 per cent 

The incidence of earh abscess of the lung has been almost negligible 
<11 Tlw lit, mortals of pit injuries of the chest tins found to he sell 
“j I T , "", s ' l,c '" mcrsal tint PO to fee per rent of those 

tvith chest pounds pore boms rehabilitated sueecssfulls for return to fnll duts 
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are removed, thereby reducin'? the incidence of infection, (6) the weeks to 
montJ)-* of wortj and fretting on the part of mam pitients w obviated (psytlio 
somatic effect) 

If it is deemed advisable liccau.se of a patient's poor condition to defer re 
moial of the foreign body , tlien it w Iiclievcd tint its removal should not he at 
tempted for 4 period of eight weeks or longer, at « Inch time maximum expansion 
has occurred infection if prrsint is evident and a residual clotted hemothorax 
if present is ev rdent at this time and thoracotomy indicate'! 

It is ticlicxod that the removal of foreign bodies during the so-called period 
of rc expansion and localization (from the time aspiration is instituted, usual!' 
the second dav, to the tune of cither maximum expansion or localization of 
pleural space infection) is contraindicated because during tins time the hemo- 
thorax is being emptied, re expansion promoted adhesions arc forming and in 
fcchon if occurring is being localized To do a thoracotomy at this stage is to 
unite total empyema The great majority of infections of the pleural space in 
battle casualties base manifested themselves relatively late, and thoraeotomv 
during this period when infection is masked probably beeme of chcmotherap' 
would not seem to be to the lionefit of the patient 

Exploratory thoracotomy was done m 102 cases m Ibis service with the pro- 
cedures shown in Table II 


Table IT 


1 eOcr.DiwE 

KlUBEil 

i emoral of melaKie f reign folies 
long *uturc nn 1 remosnt of rib fragment* 
Iliajiluajjwitic repair Kith 

Zs 

f-plencetomv 

13 

t Her repair 

I epair of ftom-ir)i 

Jfernia ("entire etomvhl 

1 e(air of Urge booel 

NeplireUomy 

1 

1 

3 

ffeart ruturc 

" 


Pneumontctotm or lobcitomv was never done as no ease present'd mdica 
(ions for fhr& rt<Unl pnxcrftm I'artnl pulmonary rc section was done in one 


FV \Cl VTION 

Patients were ev uouted to the rear in Hu in the fourth awd fourteenth , '* JV 
after injury with an avirige of a>Hmt a mv»u dav *t n in the br/tj ital At tie 
time of evacuation all pstnnts wire in good < ojtditnm fi 1 j to longed transj orti 
non Too carls evauntion of patients with <\u^t nninds is not jdvivaWe 
_, M1 __i exudation max continue for mam di\s and unless aspirated and the 
pleural cmiu kept as Or. -n pouiMi a k,J • r I of .omlllf.ll.li- »> 

teSUtt UVTI < OH 1 1 H VTIONS 

v n official tour of Amenean Armv <. mml Hospitals in fnghnd by one of 
,V M qi for purpo^x of fate follow up xfudi s on wounds in gepen! for 
The Amy allowed an opportune ofleanung ih. ntuhv, muddier of late com 
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Martin R {juti-er M D Ann Arbor Mich 

(From (^e Deportments of pathology and Svrgery Dmrersil j of Jfieftiganj 

I/" NOW LFDGE that ectopic endometrium maj ha\e wide although not un 
*> limited extrigenital spread and mi reusing ability to recognize its pres 
ence clmicalh base made endometriosis a condition of general medical inter 
est ’ 11 « '» »• « si Among 140 716 hist* logit diagnoses made In the pathology, 
department of the Uimenati ot Mithig in during the ten > ear penod 1934 to* 
1944 endometriosis was noted in 648 patients (0 (>0 per tent ) compared to 10 
cases in 14 397 diagnoses (006 per < ent) made jn this department m the twentv 
'ear period 189o to 191o (Table I) The**e histologic x allies are obxiouslj con 
siderablj lower thin the actual incidence btnee the totals include both sexes 
atid all ages the percentages ire far lower than those based on series of abdom 
>nal and peluc operations’ * • w e * It lias been estimated from eompara 
t,ve statistical reports’ 1 *’ that endometriosis exists in 10 to 22 per cent of 
a PMients requiring gjnecologic abdominal operations and ra 8 to 15 per cent 
of all women during active menstrual life 

The intestinal tract is a lughh significant extragemtal location for endo 
metritis In the material studied this site was imohed in 3o patients (415 
Per cent) the appendix in 2i (2 9o per tent) the ileum in 1 (012 per cent) 
and tl e rectosigmoid in 9 tl 06 per cent) (Table II) 

Occurrence m the sin ill intestine usual!' is indicated bj adhesions of the 
ermihal ileum to pelxu. structures with endometriosis of the loops of small 
>owel The extmmuci sal nnasi n oecisionallj de'elops to the point of oh 
struct ion which is the usual reason for the referral of these patients to a 
surgical ser'ice* » Resection and anastomosis often effect immediate relief 
>u ' er ‘ficTtion b' a frozen section and castration surgical or otherwise as 
pre'iouslj dis ussed with the patient are necessan if recurrence is to be ob 
' Ia e< J 1 nfortunatel' these patients base usualh experienced nnm opera 
rans because of the adhesions from endometrial infiltrations and from repeated 
lerapeutu procedures Ne'cral instances of this nature ha'e been encoun 
m this surgers department since the beginning of this studj The patients 

wer/ M ?T ,M>Wl ttU * ttlpl ‘ ' pcraUo,M at different hospitals but biopsies either 
e not done or were not eonclusi'e 

Ko™,!T," d T' ™ d , 0, "" rl0 '” " alwajs coincidental with more 

«Pl.ct , ,,, , "'"' 0,,Sh tte diagnosis ot acute 

a ' ' ‘ ' ‘Y’’, ' m, “" of Midomctna] CJ st mth or with 

W append, cs, disease Of 20 estramural specimens mV, s ,„ ai 

1 tents 3 h i " a ‘''™' 1 ™"''' b ' » ,1 » r o'moimal tissue Of the intramural r a 
Had cot listen, right nsarian e, .dome, no, „ and 2 were without asso 

as>«53*SSr* ' hC nir ‘ k “ CmE "' ! lh * SesrWse Colltse ef on rye !m 
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SUMMARY 

1 A senes of 678 consecutive w ar injuries of the chest is presented 

2 The tvpe of injnnes numbers and mortalitv rates are recorded in 
Table I 

3 Preoperatise management is discussed in detail 

4 The forms and tjpes of anesthesia used ate described 

b Pathologic conditions following wounds of the chest include (s) hemo 
thorax, (b) infected hemothorax, (c) closed pneumothorax (cl) open pneumo 
thorax, (c) tension pneumothorax (f) cardiac wounds and (g) pulmonan 
hematoma 

6 Combined thoracoabdominal wounds were subdivided into those on the 
left side and those on the right side Tension pneumothorax of peritoneal origin 
and ‘internal sucking wounds” ire described 

7 Wounds invoking both chest and abdomen but not combined are 
presented 

5 Blast injuries are hricflj described as to symptoms and treatment 

9 Closed injuries of the chest arc verj hrieflj described 

10 Retained foreign bodies and exploratory thoracotomy and late complies 
tions arc discussed 

11 \11 patients received chcmotherapv The majontj of patients also 
received penicillin parenteiallv and manv loesllv 
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copies and biopsies rc\ealed only chronic colitis A roentgenograph following 
a barium enema disclosed a constriction of the sigmoid of ‘undetermined 
etiology ” The reader’s attention is called to the roentgenographie pattern so 
typical of that seen in carcinoma of the sigmoid colon (Fig 1) At exploration 
an extensnely adherent mass which was higher than sigmouloscopic range and 
the inflammatory nature of winch defied safe excision for biopsy, was observed 
binding a loop of colon to the uterus and pehie walls A loop colostomy was 
effected at this time After additional studies of the distal segment remained 



mconclusne and therapeutic irradiation had been administered to the poly is 
a combined abdominoperineal resection was completed six months after the 
colostoma was done The long constricted and inflamed mass of bowel failed to 
disclose a mucosal lesion and microscopic examination resealed endometriosis 
of the sigmoid wall (!• jg 2) 

Endometriosis simulates malignancy not infrequently coexists with mall" 
nancy and the ectopic cells themsehes may undergo malignant degeneration 
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Table I Ora au. Iacidesce 


1 

COsmXTE 

DIAGNOSES 

1 so or cases or | 
| ENDOMETRIOSIS | 

[ PEPCENTiGE INCIDENCE 

1 of ENnoiimiosjs 

(1034 to 1944) 



9* 

Specimens received from out 
Bide (1934 to 1944) 

rS76o 

687 

0A7 

•foul 10 year period (1914 
to 1944) 




rotramoral and out«icle *peci 
mens (20 T«*ir penod 

1895 to 191S) 

14,397 

10 

006 


. ciatcd endometriosis but all o had significant pelxic disease o£ some sort Ap 
pendectorm , among other operations is a frequent experience of the patient 
with endometriosis without relief of symptoms Cattell anil Peacock* hare 
described the worth of considering ruptured endometrial cyst in the differential 
diagnosis of acute appendicitis in female patients of appropriate age 

It is reported that the rectosigmoid is affected in 5 lJ to 40 per cent 11 of 
patients with endometriosis with an average of 2a per cent Tims it is esti 
tainted’ n that 2 to 4 per cent of ill women (2) per cent of 8 to 15 rer cent) 
during actne menstrual life base reetosigmoidal inyasion of some degree Tins 
lesion mas assume major diagnostic and therapeutic significance for occasion 
all} malignant disense is closely simulated and radical treatment for supposed 
carcinoma maj ensue Experiences of others with this difficult diagnosis’ * 11 
and its undesirable sequelae’ 7 base been related Of the 9 patients in this 
studs 3 were preoporativels considered to bate carcinoma and were partial 
or completely tieated on that basis The excised specimen (831 LAT) of the 
first patient upon whom the first stage of a Paul Mikulicz procedure had been 
t}ene elsewhere ir<is sent to this pathology department Tlie seiond patient 
(fyo 230782) was referred to this surgery «er\iee a loop colostomy ha' mg been 
performed elsewhere for supposed carcinoma of the reitmn with a request from 
her phjsiciau for resection of the lower segment Histologic examination of 
the specimen from the first patient and exploration with biopsy of the secon 
patient re\e«ded endometriosis in each instance and further radical treatment 
was obuated 

The third patient (\ Q 381809) a 44 year-old nongrasid married woman 
yyss admitted to this surgery seryice <omp1aimng of persistent rlivthmn 
dominal pain constipation and dsschesw enham ed by the menses Appendec 
torn} i left o\anan cysteitims and uterine suspension had been done elsewhere 
fisc scars previously for the same eomj lamts Rictal examinations, sigmoi los 


Table 11 Fshometkionis or Istestis »i Trier 
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topws and biopsies re\ea\ed onl> chronic colitis A roentgenograph following 
a barium enema disclosed a constriction of the sigmoid of undetermined 
etiolog) ” The reader s attention is called to the roentgenographic pattern so 
typical of that seen in carcinoma of the sigmoid colon ( Fig 1 ) At exploration 
an extensnelj adherent mass 'which was higher than sigmoid oscopic range and 
the inflammatory nature of which defied safe excision for biopsj was observed 
binding a loop of colon to the uterus and pch ic walls A loop colostomy was 
effected at this time After additional studies of the distal segment remained 



mconclusnc and therapeutic irradiation had l>ecn admimstired to the pehis 
a combined abdominoperineal resection was completed six months after the 
colostomj was done The long constricted and inflamed mavs of bowel faded to 
disclose a mucosal lesion and microscopic examination rescaled endometriosis 
of the sigmoid wall (Fig 2) 

Endometriosis simulates malignanoi not infrequenth coexists with malig 
nanci, and the ectopic cells themselves ma\ undergo malignant degeneration 
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The iQcreasi d recogn it ion of endometriosis and its estragenital manifests 
turns in the past ten \ cars ha\ e characterized it as a general medical problem 
What was once iliipfh of interest to the pat} ologixt and the grvneiologLst now 
engages the practical concern of the internist urologist and general surgeon 
Isot the least of these clinical manifestations is the infiltration of endometrial 
tissue into the Intestinal tract particular^ when the qualifies of malignant 
invasion are simulated in the rectosigmoid The juuiitv of pathognomonic 
Signs of endometriosis and its frequent occurrence as i coexistent lesion of lesser 
importance preclude a satisfaetorv percentage of < nrmt preoperafne dwg 
noses, floirevir, we ft»e obliged to keep this entitv m miuil in women in aetue 
menstrual life who present uncertain intestinal complaints E'en then J>» 
tolo^e examination will often remain the <mh certain meins of confirming the 
dja^iosis and thns obviate onneeessarv operative intervention 
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THE METHOD FOR DISSOLUTION OF COMMON DUCT STONES 
REMAINING AFTER OPERATION 
B 0 C Pribram, II D , New ^ork.N Y 
TT is -well known, as was emphasized by the late Lord Mojmban, that stones 
* m the common bile duct maj easilj be o\ erlookcd during an operation How 
ei or, the frequency of this incident is not generally appreciated Young 1 found 
that in post mortem examinations in patients who had been operated upon for 
cbolcdocholithiasis, stones had been left behind m 16 4 per cent of the cases 
Brumung,* in Popper's dime, found that in 367 eases in which the common 
duct had been opened, stones had been oserlooked in 20 per cent At the Lahej 
Clinic 1 prior to 1926, the common duct was opened in 15 per cent of all pa 
tients operated upon for cholelithiasis, and stones were found in the duct in 
8 per cent Since 1026, the common duct was opened in 44 per cent of the 
cases, and stones were found in 18 per cent One might conclude from these 
figures that previously stones weie left behind in 10 per cent of the cases 
Other statistics reveal even higher figures Majo* reported that postmortem 
examinations in patients dying following operations for common duet stones 
revealed that stones had been left behind m one third of the cases The causes 
of death were cholangitis and septicemia, but rupture of the common duet also 
has been reported It appears to be a fact that stones are left behind in 16 to 
25 per cent of all patients operated upon for choledocholithiasis esen by the 
most experienced surgeons 

It is C3S\ to understand, therefore, that an imperfect operation may ac 
count for recurrent svmptoms m a considerable number of cases (50 per cent), 
according to recent statistics of the Kirscbncr Clinic 

Two f acton which cause stones to be overlooked are (1) Stones m the 
ampulla can be so deeply embedded in crypts or ulcerations that tbn are 
actuallj inaccessible through the routine supraduodenal incision E\en a large 
sound may slide past such a stone and pass easilv through the papilla V«hcn 
indurated pancreatic tissue surrounds the ampulla even careful palpation 
around a sound introduced through the papilla is not conclusive (2) During 
attacks of biliarj colic and vomiting stones maj be forced upward into the 
mtrahcpatic ducts Later they may descend into the common duct 

Retroduodfnal or transduodenal exjmsurc of the papillv are operations 
which decrease the probability of missm<* common duct stones Rut such opera 
turns ha'e a rclatnely hieh mortality (up to 20 per cent) and most surgeons 
are reluctant to use them in poor nsk patients The difficult' of dealing with 
stones m the aropulh is emphasized by the fact that some surgeons (Fmsterer 
and others} hare den recommended leaying stones which ate difficult To re 
ore and performing a short circuit uig opt ration 1 1 holedoehoduodenostomr) 
Such a procedure, however, has not been widely accepted 

for publication Dec U 1«« 
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Two technics lia\e been developed to improve the results in opeiations for 
choledocholithiasis Mirizzi s> method of cholangiography during the operation, 
and Pribram s method* for the post ope ratn e dissolution of gallstones remaining 
m the common duct under ch ol angiographic control Cholangiography during 
the operation enables one to discos er stones in the common duct which other 
wise might be missed but e\en with this method it is difficult to be certain that 
all stones base been removed In a case m which multiple stones have heen 
returned cien though cholangiography lias been carried out during the opera 
lion the surgeon should neicr omit dunnage of the common bile duct which 
provides opportunity for further eholangiograplnc studies m the postoperative 
period 

The scaffolding of the usual gillstone is made up of cholesterol, winch is 
soluble in ether By dissolving the scaffolding ether disrupts the structure of 
a stone causing it to crumble into a mud the per tides of which can easily 
piss through the papilla The ether method thtrefore is cffecti'o only against 
stones containing cholesterol 

Practically all stones containing large amounts of cholesterol are formed 
in the gall bladder Such stones may piss into the common duct either through 
the cystic duet or by way of an internal biliary fistula 

The usual attack of gallstone eolic indicates that a stone m the gall bladder 
has moied fiom the mscnsitne fundus to the opening of the cystic ducts, the 
most sensitiye area in the whole biliary duet system A stone in the opening of 
the cystic duct causes the muscular wall in the collum cystic area to contract 
in a painful spasm During such an attack the stone may pass through the 
cystic duct into the <ommon duct or may slip back into the fundus In either 
case the Inliary colic is rebey cd On the other hand a stone may pass through 
the pajnlla without causing pain The papilla is much less sensitise than the 
collum svstic area Those statements are based on the results ol experiments 
which were earned out user a period of many years 

The os stie duct is the usual luthwas for stones which mo\e from the gall 
bladder into the common duel In some instances a laige stone mas pass directly 
into the common duct through an internal biliary fistuli between the gall bladder 
and the duet It is y\ell known thit in other instances gallstones mas pass 
directly into the duodenum or colon 

Stones m n form within the common duct in the presence of stasis of bile 
anel chol mgitw se.oomlaiv to obstiuetion at the papilla In most instances such 
stones nit pigment calculi containing relatively small amounts of cholesterol 
\ stone originating in the gall hlaeleler may lodge at the terminal portion of 
tin bile duet and cause stasis of bile Pigment concretions then may form in 
the stagnant bile abo\e the obstruction anel such stones ma\ extenil high up 
into tlu intnhcpitic ducts Foreign bodies such as a rubber tube favor such 
precipitations Incrustation of rublter tubes Iving within a bile duct occurs 
re gularh 

\mong the yellow races on the other hand conditions of stone formation 
an Unite different \moii » Chinese mil Tapanese gall bladder stones arc ex 
tremely rare whereas the great majority of stones arc pigment stones anel are 
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formed within the We duets Such a “Chinese stone” which was formed pn 
manh within the common duct has been anal) zed In Dr 'Wong (Di"bv) with 
the findings as listed m Table I * " 


Table I 



Bilirubin and bibverdin 


Cholesterol 


Calc mm 


Phosphate 

21(1 


In orientals, therefore, stones ma\ form in the bile duct while the gall 
bladder remains normal In patients with obstructive jaundice caused bj stones 
m the ampulla, the unaffected gall bladder is commonlv greativ enlarged 
Counoisier s law, therefore, is useless in the Far East 

The process of crumbling down of the stones through dissolution of the 
cholesterol scaffolding ncocssanlv takes some time especially because onlv small 
amounts of ether can be used at the same time This can be shown experimental!? 
In putting some cholesterol-containing stones in a test tube and mixing them 
with ether The process of dissolution of cholesterol out of the stones can be 
demonstrated b? the appearance of the white cholesterol needles crystallizing 
on the wall of the test tube when the ether evaporates (Fig- 1) This can be 
observed verv soon However, it might take hours liefore the stones are trans 
formed into a brown mud of pigment Enlightening experiments concerning 
the dissolution of gallstones in the gall bladders of dogs bv means of ether 
injections have been carried out bv A B Rafik Only m rare cases mav ire 
expect success within a few da vs 

It is of considerable practical importance to know that there is a rerj pood 
method of dealing with remaining common duet stones in the postoperative 
period under cholangiographie control The results of Pribram s ether method 
have meanwhile been confirmed fix manv observers 7 13 With that knowledge 
one is not compelled to force the issue of freeing the papilla on th< operating 
table In im own statistics this has paused the mortality rate in poor risk eases 
to drop to 3 per cent In surveving fitts-onc eases in winch the ether method 
was used for the postopi rstivc dissolution of gallstones remaining in the bile 
duct 1 have found no failures and I have not found it tieccvsart to perform a 
secondarv operation* Since other surgeons who have used the ether method 
have had onlv partial success or no success at all tin re nun! be a difference in 
technique to account for the variance in the results 

The first consideration is that outlie solvent Filar ls used for this pur 
pose Although chloroform and acetone arc htttci < h< nucal solvents for chides 
terol, thev should not be used Acetone is Indlv tolerated bv the patient and 
T hare seen ulcerations in the duodenum with serious hemorrhage following 
the Use of chloroform One such patient nearly <1 m d F the r on the other bin 1 
has been used rimiealh with satisfactory results In «-x|>c! invents on Jo’s 
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own bv a*oth»r *ure< n f r r urr*nt Attack* tire* }«»** 
obtain th* operation r rt 


later 
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Raffle found tint ether produced no evidence in anj of the animats of inflam 
matorj reaction atiout the bladder duets or liver sufficient^ severe to mnhe a 
permanent change m the tissue 

In some instances it is advantageous to mix a small amount of alcohol with 
the ether Tins raises the boiling point of the fluid so that it exerts less pres 
sure when it is injected But the solubilitv of cholesterol in an ether alcohol 
mixture is less than in ether alone so the imxtme should not contain moie than 
10 to 20 pci cent of alcohol 

The opinion has been expressed that the success of the ether method is not 
due to dissolution of the stone but that the boiling ether blasts the waj open 
through the ptpdh This is certainh wrong However this idea ippirentl' 
has induced some surgeons to use foiec while injecting as much as 5 e c of 
ethei— eertainlv not to the lihmg of the patient and prdbalilj without success 
since such forced injections are regulirlv followed bv a viohnt spasm of the 
sphincter muscle 



Flv 1 — rxietlmrnt*! dl solution of call tones in \llio 


Flushing the t ommon dvut with saline solution in an itiemj t to open the 
jnpilh ?>\ inidns ot fndriuhc picssure was carried out unsuccessfully by II 
Iv«hr more thin fifts vears ago The patients resented the pressure and the 
ptl tils dwl not opt n 

Iiieressul jrtssure within the common 1 ilc duct emses the patient to 
c\p<cun <rc a virv uuplvwvnt sensation Moreover if mechanical pressure were 
tffcetm otic would expect a sudden and drmntic effect lut such results do 
n it occur 

In some of mv eases the process of dissolution of stones could be followed 
m a senes of ehafangiograms showing the gradual diminishing sire of the ob 
St met mg stoi e* the mcn-usttig patenev of the papilla and the passing of larger 
amounts of lipwdol into the duodenum A rav control js a n important part 
of the jostojHntice treatment 
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The use of the T tube for drainage of the common bile duct merits dis- 
cussion The T tube is not suitable for use with the ether technique for As 
solution of stones When ether is injected through such a tube much of it 
evaporates upward into the In or instead of Teaching the stones Fther pene 
t rating into the intmhepatie ducts produces an unpleasant sensation of pressure 
and nausea and mis c\ en produce vomiting 

Also, me of the T tube deprives us of a very important sign m cholangiog 
raphv The intrahepatie duets should not fill at all when the papilla is patent 
When injecting lipiodol slowlv through a tube which points onk downward the 
opaque liquid should pass directlv into the duodenum Filling of the intra 
hepatic ducts pioudcd correct technique is used is always a sign of a certain 
hack pressure suggesting incomplete pate my of the papilla {stone or spasm) I 
believe that the use of the T tube is one of the mam factors in the failure of the 
ether method and also m the failure to secure satisf ictory cholangiugnms 

Moreover icmoval of the T tube miv in some cases cause a tearing of the 
wall of the duct It is well known that injurv inflicted on a fresh scar mav 
stimulate excessive growth of fibrous tissue Tins may well account for an 
excessive cicatrization of the wound in the wall of the common duct and the 
later tendenev to shrink In recent times an increasing number of benign 
strictures as postoperative sequels have been reported It must be admitted 
that manv of those strictures probablv are due to direct injury of the duct 
during operation However it is difficult to believe that injuries should talce 
p] ice on sue!) <m amazing scale It is possible that some of the strictures result 
from excessive untnzation following injurv to the duct caused lv removal 
of a T tube 

For these reasons I believe that in common duct surgorj the T tube should 
not be used A simple tube or catheter is preferable and a catheter with a 
double lumen has some advantages Even when such a drain n stitched water 
tight into the duet with silk sutures it can he removed after ten to twelve dais 
without the slightest difficulties It mav also lie reintroduced after it has been 


w lthdrawn 

Confidence in the effect lveness ol the ether method for postopciati'C d«s 
solution of remaining common duet stones should not deter the surgeon from 
earefullv removing all accessible stones it the time of operation It does, 
however, eliminate the neeessitv of fomng the papilla There is no harm in 
trjuig to pass the papilla with sounds or bougies of increasing caliber 3S Ion? 
as the procedure is earned out with the greatest gentleness But forcihe 
dilatation is a nshy procedure lietausc of the danger of making a false passage 
This takes, place much more often than is generally realized and penetration 
into the surrounding pancicatie tissue is especially frequent I have ,n,fres * 
some pathologists in this question and thev have paid especial attention o 
possibility of a false passage m patients who hare come to “ 

common *>« The, toe !mmi tlut . . « fmmont metat » 

in manv instances the operating surgeon has been unaware of the ««« 
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The Lahey Clinic (R Adams**) has reported three c ises showing fatal ascend in" 
infection with gas haeiUi following forcible dilatation of the papilla 

Furthermore forcible dilatation mi) cause n crack or tearing of the papilla 
which might later cause stricture through scarring 

In badly infected patients with prolonged jaundice and danger of cholemic 
bleeding all forcible attempts should be avoided Not only is forcible dilatation 
of the papilla dangerous but it is pointless The passage of a sound through 
the papilla into the duodenum gites no assurance that all stones have been 
reamed Postoperative cholangiogratos have given ample evidence of that 

In all cases of prolonged obstructive jaundice there is more or less liver 
damage The hepatic injury is even more serious in the presence of cholangitis 
Therefore the use of general anesthesia and the barbiturates should be avoided 
or restricted as much as possible A patient with severe liver damage might 
pass from the state of anesthesia into hepatic coma Spinal anesthesia with 
the addition of gas oxygen when necessary lias proved to he the least harmful 
method in such cases and can be recommended 

For twentj jears vve have favored the use of the subcostal incision ** W ide 
exposure immediate access to the operative field the case with which neighbor 
mg structures (duodenum and right colonic flexure) can he excluded from the 
field and the nonexistence of postoperative hernia even m badly infected 
wounds arc definite advantages which lave been confirmed b\ all surgeons who 
have used the incision 

After clear exposure of the structures bj sharp dissection of ldhcsions if 
necessary the gall hladdvr is emptied bv aspiration and tl e evstic duct is care 
fully dissected and divided between two silk ligatures \o clamps arc aer 
used on the cjstrc duct The gall hladdei is opened and elect roeoagulated 
The liver bed of tl e gall bladder should be completely dry 

The common duct then is opened about balfvvav between the normal empty 
mg place of the cystic duct and the duodenum The opening should not be 
too near the duodenum for two reasons First a small amo int of leakage in 
the supra-ampullary region might di turb the clearness of the postoperative 
cholangiogram and second it is easier to maintain the eholcdochostomy tube 
in position when some distal stump of the common duct is present Exploration 
of the common duct through a split cystic duct is not to he recommended The 
cystic duct often runs parallel to the common duct for a considerable distance 
and may empty rather low so that the upper portion of tl e choledoebns is 
difficult to explore It is good practice to empty the common duct bj aspiration 
before it is opened This makes stones more easily visible and thev are less 
likely to slip upward into the hepatic ducts during manipulation 

With the duct opened all accessible stones are removed A scoop or sound 
is passed downward to the papilla and the ampulla is carefully palpated around 
the sound Many stones can be discovered m this way However m the pres 
enee of a swollen and indurated pancreas head the success of detecting stones 
by palpation is limited One may mistake indurated lobules for stones and 
My vamlv to extricate them with a scoop 
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Tho use of the T tube for drainage of the common bile duct merits dis- 
cussion The T tube is not suitable for use with the ether technique for dis 
solution of stones W hen ether is injected through such a tube much of it 
elaborates upward into the liscr instead of reaching the stones Fther pene 
tratmg into the mtrahepatic ducts produces an unpleasant sensation of pressure 
and nausea and mar csen produce vomiting 

Also, use of the T tube depmes us of a vers important sign m eholangiog 
raphs The mtrahepatic ducts should not fill at all when the papilla is patent 
W hen injecting lipiodol slowls through a tube which points onh downward the 
opaque liquid should pass directh into the duodenum Filling of the Ultra 
hepatic ducts provided correct technique is used is aiwa\s a sign of a certain 
bach pressure suggesting incomplete patency of the papilla (stone or spasm) I 
believe that the use of the T tube is one of the main factors in the failure of the 
ether method and also in the failure to secure satisfactory chohngiograms 

Moreover removal of the T tube ma\ in some cases cause a tearing of the 
wall of the duct It is well known that injurs mllicted on a fresh scar mas 
stimulate excessive growth of fibrous tissue This maj well account for an 
excessive cicatrization of the wound in the wall of the common duct and the 
later tendenev to shrink In recent tunes an increasing number of benign 
strictures as postoperative sequels have been reported. It must he admitted 
that mans of those strictures probabls are due to direct injurs of the duct 
during operation Howes er it is difficult to believe that injuries should take 
place on such an amazing scile It is possible that some of the strictures result 
from evces-sise eieatnzation following injurs to the duet caused bs rcmosol 
of a T tube 

Foi these reasons I believe that in common duct surgets the T tube should 
not be used A simple tube or catheter is preferable and a catheter with a 
double lumen Ins some ad\ 1 tit ages Escn when sueli a drain is stitched water 
tight into the duct with silk sntuus it can be removed after ten to tsvelsi dais 
svithout the slightist difficulties It mas also Ik* reintroduced after it has lean 


svithdrasvn 

Confidence id the effect i\ cm ns of the oilier method for postoperative dis 
solution of remaining common duct stones should not deter the surgeon from 
eatefulls removing all accessible stoims at the time of operation It does 


however, eliminate the necessits of fomng tin papilla There is no harm 1 
tmng to pass the papilla with sounds or bougies of increasing caliber as Ion? 
as the procedure is earned out with the greatest gentleness But forcibe 
dilatation is a risks procedure lictause of the danger of making a false passage 
This takes place much mo r e often than is generalh realized and penetration 
into the surrounding pancreatic tissue is especiallj frequent I base interest 
some pathologists in this question and Ihes have paid especial attention to t e 
possibihtv of a false passage in patients who hase come to nn ro[«r *»' 
common duct steers Thev hase found that it is a frequent mcidvnt and W 
in mam instances the operating surgeon has lwen unaware of the aeciue 
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seems necessary The common duct tube is fixed by means of a safety pin and 
is plastered firmlj to the shin 

On the fifth day after operation if recover} has been uneventful the first 
cholangiogram is made The patient lies in the supine position slightly on the 
right side All plasters are remov ed and the tube is held firmlj in position b> 
on assistant Fifteen to twenty cubic centimeters of warm lipiodol are injected 
slowlj and two to four pictures are taken at intervals of five to ten minutes 
The oily solution is preferred since aqueous solutions give precipitations when 
mixed with bile 

Correct interpretation of eholangiograms requires some experience In 
case the ampulla is free of stones and the papilla is open the opaque liquid 
passes direct!} into the duodenum and the mtrahepatic ducts do not fill at all 
provided the injection is earned out slowlj Any filling of the mtrahepatic 
ducts suggests some back pressure which might of course be due to spasm 
Actual conditions are rescaled clearly in a senes of pictures In case there is 
still some suspicion of a sphincter spasm it can be released bj intraienous in 
jection of i/ 2 to I mg atropine sulfate or by inhalation of amjl nitrite '* 

When there is evidence of stones the ether treatment is initiated The 
treatment is best earned out m the morning with the patient fasting in order 
to dimmish bile secretion The bile duct is emptied by aspiration of bile 
through the tube Ether is then injected drop bv drop and the patient is asked 
to sigmfj the point at which he feels pressure Then ether is reaspirated and 
the procedure is repeated several times within the limits of tolerable pressure 
as indicated bj the patient It has proied helpful to use a double barreled 
catheter (see Fig 2) one tube providing decompression bj allowing immediate 
eiaporation of ether during injection Undue discomfort resulting from pres 
sure can thus be almost entirely aioided The flush is terminated bj injecting 
5 to 10 cc of warm 'paraffin or olive oil and the tube is then closed for several 
hours The patient ma\ reopen it when he feels increasing pressure 

The whole procedure can lie repeated several times a dav and is continued 
for at least a week After that time another cholangiogram is made 

The gradual crumbling of the stones the diminution of introductal pres 
sure and the opening of the papilla permit injected saline solution to pass into 
the duodenum so that the amount returning through the drainage tube dumn 
ishes unfil the return drainage ceases completely Eientuallj the tube can be 
passed easilv through the open papilla into the duodenum It is interesting to 
note hi wo Yrfttefite dad the patient fec\ am pain or ei en the slightest aware 
ness of an unpleasant sensation during this procedure This fact can be taken as 
further proof for the thesis which I have alwsjs maintained that the common 
attack of colic is caused by a stone passing through the cystic duct or touching the 
coffuw oj sticiis area and not as a result of a stone passing through the papilla 
The time required for the dissolution of stones vanes great!} and depends 
upon several factors It depends upon the degree of access of ether to the 
stones Patients with an enlarged common duct feel the pressure much less 
than patients with a small duct Greater amounts of ether can therefore be 
applied in patients with dilated ducts ’ 
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One is pleased when the sound passes easilj through the papilla into the 
duodenum However we need not feel uncasj when this does not occur We 
maj terminate the operation at that point with safets Immovable stones in 
the ampulla arc certamlj a challenge and it injures the pride of the surgeon 
to fail in his attempt to remote all stones and secure free passage through the 
papilla at the time o£ operation But admitting that we are not successful in 
all cases it is a relief to know that there is a method of dealing with these 
stones safelj in the postoperatnc pcnod 

A double barreled catheter with two side holes is then introduced down 
ward into the common duct until the tip touches the stones in the ampulla 
The size of the tube is determined b\ the diameter of the common duct a 
catheter bong selected which will allow free passage of bile from the liver 



The wall of the common duct is then closed around the catheter with flic 
silk sutures several of them being tied around the tube in order to fix it in 
position Traction on the eatheter should not displace it Watertight closure 
of the common duct must be attained and thit should be t.sted b» the injection 
of saline solution Leakage might interfere with the clearness of the cholangio 
jf also hmders the proper placing of ether upon the stones The 
STL Ime a reinforced bt a later of Ihe hepatoduodenal lament or bj a 
serosal flap from the area of the ej stie duet 

,. v . r 1S enlarged the tube is brought out through a small stab wound 
11 1 * a ti. rtnsjtion For safeH another rubber tube ma\ be inserted 
m the most f ff 1 ' and left ,n plane for fort- e, s h, hones tf it 

beside the choledoehostomv 
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a high calcium pigment content The accessible surface of the stones is also 
important Calculi hidden in crypts or in ulceiations in the ampulla are less 
accessible than a mass of small stones filling the ampulla 

In many instances I ha\c used noiocam atropine amyl nitrite and other 
dnm in an attempt to rela\ a presumed spasm of the sphincter muscle No 
harm is done in trsing them but I lme seen no comtncmg eudcncc that they 
shorten the time required for the elimination of stones 
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Abundant drainage of bile from the liver dilutes the ether and ma> inter 
fere with the access of ether to the stones Fasting and restriction of fluid 
intake, therefore, are helpful 

The more frequentlj the injection is earned out, presvrmahlv, the shorter 
sull be the time for successful dissolution of the stones The time required for 
crumbling the stones depends also on the chemical character of the calculi 
Stones with a high cholesterol content are easier to fragment than those with 
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the ether method was finally successful In one patient iO years of age the 
papilla was still obstructed after file weeks of treatment Blood oozing from 
the tube suggested a malignant growth and secondary operation was contem 
plated A cold -which the patient de\ eloped necessitated postponement of the 
scl eduled operation for one week during which time the ether treatment was 
continued A final cholan _,i og ram on the day before the operation was to have 
been performed mealed that the papilla was completely free of stones Three 
jeirs later the patient was reported perfectly well 

I baie had to treat seieral patients with external biliary fistulas in whom 
common duct stones had Icen oierlooled at operation Tic general condition 
of such patients is some times poor The appetite and digestion are disturbed 
and the patients are dehidnted because of loss of fluid through the fistula 
The patient s condition sometimes deteriorates icrj rapidly but a surgeon 
cannot lightly adi iso a second operation earli in the postoperatn e course and 
maintain the hope that the stone will «\cntuall> pass spontaneouslj There 
can be no doubt tint the nsk of the second operation is considerable In such 
cases the ether method offers tl e possibility of safe treatment and in the cases 
in which 1 ha\c used it I Imc had no failures 

Cholangiography is fiist performed to confirm the presence of stones as 
the cause of the obstruction and the ether method is then used It has always 
been easy to introduce a rulbcr drain into the fistula and the catheter finds 
its way into the Common duct In one case in which the external biliary fistula 
had persisted for tl ree and one half months the ampulla was emptied after 
treatment o\cr a periol of one week and tie fistula closed two dais after 
rcmoial of the drain 

Tie accompanying cholangiograms (Fig 3 A to C) of recent date demon 
strate the results of the ether method of dissolution of remaining common duct 
stones m n 54 year old woman with an obstructs c jaundice of three months 
duration For three weeks there was no success and the skeptical attending 
phvsieun urged a second operation Only on the twenty fifth dav did the 
cliolangiogram show chsapj ennnee of the obstructing stones and a complete 
pitcncy of the l apilla Tie final cliolahgiogiam shows how easili the catheter 
could be passed through the papilla 

These eholangiognms are perhaps dramatic but the method is not It is 
v slow conseixatne mcthol which requires patience and time Its greatest 
advantage is tiiat it is entirely safe and harmless 


1 \oung Quoted l \ F Del n el Kin Wchnschr 15 640 101G 
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4 SU\o \\ lainret 111 19°3 

Prlrara BO C Deutsche Med WchD«ehr 58 116“ 143*» 

Idem Bull N>c nat Ch r 59 1°C4 1933 

licit Neue deut«che K1 n Berl n 1934 

Idem stchwe z med Wehnschr 65 69 I93u 

Ilem Surg CNnec S. Ob»t 60 5 j M3 5 

Idem Zentrnlbl f < h r 63 150f 1936 
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In many instances patients have been dismissed from the hospital after 
fourteen da\s with the oholedochostomj tubes in place and ha\e been treated 
as outpatients Safe fixation of the tube to the shin is important hut if the 
tube comes out it can easily be replaced prouded it is done immediate!} A 
patient who was a ph\ sictan carried out the treatment himself at hi-, home and 
returned onl\ for the final eliolangiogram and to be congratulated for his success 
The time required for the dissolution of calculi sines from one to six weeks 
In two patients I was on the serge of un lertahin^ a secondary o[ eration leforc 



BRACKETT OPERATION FOR UNUNITED FRACTURE 
OF TIIE NECK OF THE FEMUR 
Iohn C Ims HID * and Ralph K Ghormlev J1D ] Rochester Minn 

T HE procedure of efficient closed reduction in fresh fractures of the neck 
of the femur, such as the Whitman or Beadbetter methods with the appli 
cation of properly placed internal fixation de\ eloped during recent years has 
increased the percentage of fractures in which union occurs to 72 9 per cent 
according to statistics of the Fractme Committee of the American Academy 
of Orthopaedic Surgeons This is the percentage of union obtained only by 
internal fixation a study of all methods of treatment of fractured hips in the 
country as a whole would surely show a much higher percentage of nonunion * 
The numerous methods of treatment and the a nrying results reported in cur 
rent literature attest the fact that though results arc better than those pre 
won? to the period of internal fixation the problem is as jet not completely 
solved 

Selection of proper treatment in those mnnj cases in which nonunion 
persists after treatment is a problem This is rendered somewhat more diffi 
cult by the paucitj of reports in the literature dealing w ith the end results 
of significantly large series of eases in which repair procedures ha\c been used 
Tn a prev ions paper Rowe and Ghormlej reported data on the Brackett oper 
ations at the Mayo Clinic through 1942 and described bneflj the three general 
classes of procedures for correction of nonunion of the neck of the femur 
They gave especial attention to indications and limits of application of these 
procedures It was pointed out at that time that the use of one of the recon 
structn e procedures was favored o\er osteotomy whenever the condition of 
the patient warranted it because better mechanical function was attained 
That opinion is still held and the present report is being made to summarize 
data concerning and to evaluate the results of all the Brackett operations at 
the Mayo Clinic through 1945 It includes additional follow up information 
an 1 re evaluation of results m those cases reported by Bickel and flhormley’ 
m 19 U and m the series reported by Rowe atul Ghormley m 1944 

In twenty six years from 1920 to 1945 inclusive the Brackett (or modified 
Brackett) operation was performed m seventy one cases (Table I) More 
thin 50 per cent of these operations were performed m the last three jears 
Twenty three (32 per cent) of these seventj one patients had undergone at 
least one operation elsewhere and two of these twenty three had undergone 
two operations elsewhere 

Of the seventy one patients fortv five were women and twenty six were 
mcn The average age at the time of operation was 53 7 years The range 

n J. ;\r m po;\rc^r 0 v h ;^’"'^,? r,hore,,lc qoctet ' Boch *' wr M,nn <** M1 . w 
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an angle estimated to be the original angle of the neck of the femur, that is, 
the line o£ incision through the trochanter sloped downward and outward 
“This incision, at the Upper end, was started exactly at the base of the neck 
of the femur, leaving intact whatever portion of the neck remained attached 
to the shaft , the upper end ot the shaft, w ith the remainder of the end of the 
neck, was then brought up into the incision and rounded off in the same curve 
which had been produced in hollowing out the head ” After this newly 
modeled neck was le\ered into position in the head, the trochanter with its 
attached muscles was pulled downwaid to come into a position below and 
lateral to its normal position and the sharp, wedge shaped lower end protruded 
beyond the shaft on the lower lateral border of the place from which it was 
removed It was fixed in this new position by sutures passed through drill holes 
Thus the Brackett operation as modified practically re establishes the 
normal relations of the hip so tbit the muscular attachments are all m place 
and have a constant tendency to hold the upper end of the shaft firmly into 
the head The operatn e technique employed m our cases resembled closely the 
Magtiuson modification but the method of internal fixation has varied among 
surgeons It is significant that of the thirty eight cases in which the operation 
w as performed during 1943 1944 and 1945 internal fixation, usually with one 
or more v it allium screws was used m all but three cases In the entire senes 
internal fixation of some sort was used m fifty five cases or 77 5 per cent 
(Table II) 


TabLK 11 INTERNAL FIXATION AT Time OF BRACBETT OPERATION 


MEINS 

CASES 

PER CENT 

V italliuro screws 



Beef bone screws 



Wire nail 



Steel nail 



Johannsen nail 



l\nowles pin 

1 

3 8 

Total 

55 

100 0 

Head and shaft onlv 



1 rod anter «haft and head 



Trochanter Bnd shaft 

5 


Total 

55 

100 0 


One hospital death occurred in this scries of seventy one eases, the mor 
jahtj rate therefore was 1 4 per cent Death was attributed to staphylococcic 
bactencmia seeondarv to infection of the wound and the patient died six 
«eeks after the operation which was performed in 1938 Postoperative com 
plications encountered m the series arc summarized m Table III 

Postoperative hospitalization in these cases averaged eighty nine days the 
shortest being forty eight days and the longest 252 davs In twenty six cases 
in which definite information was available the average time after operation 
when crutches could be discarded entirely was 33 3 weeks with a ran~e of 
from six vv eehs to sev enty fiv e w eeks ** 
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" as fro*!* 7 to 77 years The a' crape duration of the nonunion at the time of 
operation was 182 months with a ranjje of from three months to ninety six 
months 

technique 

Brackett s' original technique was described nt part as follows 
The tensor fa«c ae femons and gluteus med us are separated the muscle attachments 
on the outside of the trochanter are removed »ubpeno«leaflp or with a thin bone attach 
went aol the toji of the trochanter removed so a* to «a\e the attachment of the glutens 
minimus and pjrifonn s These muscles are then all turnel backwards and upwarls and 
the upper and anterior portion of the eapaute exposed to the edge of the acetahu inn The 
capsule is opened longitudinal!' to its fiber* on the upper portion of »ts anterior surface 
asw&g the attachment of the T 1 j,»metit if po.sllc 1 ut which however cannot always 
be done 

The capsule above the opeumi, is then detachel from the femur nod retracted out 
ward and backward the trochanter cut off ju«l below the lev el of the upper edge of tb» 
head, thr inner portion roun le f to iorre«jipnd to the curve of a 1*9 inches to 9 inches 
rad us saving the anterior and inner cortex The outer portion is cither cut off obliquetv 
or a wedge taken out near the outer surface allowing the outer carter to be poshed in 
ward The free surface at the head s Ih otvugMi freshened covering th J area *o as in 
make a correspond ng curve to the roundel top f tie trochanter In abduct on of t be 
leg the convex surface which has been fashioned on the tr chanter s brought 1 recti' 
into the eoacaied head and m th « portion i» frtnh helJ aga n«l >t In this war lie 
■ i the freshened cmrellar sot 

ur On of the poorlv tour h»1 
the tru hauler for th •> « uft 
not allow the lest po*\H<m to i t * ■» u u n er an 1 ufjer Is wl h 

gives to ft « ?omewh.it oblique angle partlv rese D 1 I i, t I ormal let 1 u « th«ut 
non »*J neck l then * fter tloTOte °* ,h, ‘ ai* u| e| tie atia h ut* f tl o gluteus 

melius and m mfflo' and pvnfonn s arc e ther secure ) i itu- utor « ie f b tr banter 
or are inserted into the wedge shaped depress on wh cl has 1 eeo male n orler to round 
off us upper and outer end 

■tfaimuson, 5 10 described a modific ition m which after prepnration 
i the head of the femur, the trochanter and attached muscles were cut off at 
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Review of the eleven cases in which treatment failed shows that in four 
cases slipping o£ the fragments, always of the head from the shaft, occurred 
after good position had been obtained at operation In three cases typical 
aseptic necrosis of the head occurred and in two of them it was noted at oper 
ation that the head did not bleed very well In another case, that of a woman 
71 years old, roentgenograms made two years after surgical treatment showed 
nonunion The head of the femur w as markedly absorbed and the remainder 
deutalized No further reconstruction was advised One patient, aged 75 
years at operation, did not stop using crutches before death from other causes 
occurred eighteen months after operation In one case the checkup eighteen 
months after operation show ed no union and at l eoperation, when a Whitman 
reconstruction was performed some bony union betw cen the head of the femur 


T«le Vi Results in Ffpur of Umjmted Fractures of the Hip 
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Table in Postoperative Complications 

1 ~ cases ~ ~~ T ~per ct\T 
3 ■ 42 

1? £39 

2 28 

1 14 

1 14 

1 14 


In. evaluation of the end results in these cases certain standards were 
adopted arbitrarily The ability to walk without aid of a canc or crutches 
and the possession of a practical range of painless motion of the hip were 
selected as the criteria of the good result A practical range of motion of 
the hip was considered to be that range of motion which allots ed the pitient 
to ci.tr> on. normal Mtftitj without undue restriction or encumbrance The 
ability to tie the shoe on the foot of the affected leg and to climb the stairs 
one foot ahead of the other in the normal winner were often used to (htcr 
mine the practical range of motion 

Jf the patient was able to get around with the help of a eane, and pain 
and. limitation of motion of the hip were slight, the result was considered to 
be fair If the patient denied no benefit from the operation or was worse 
after the operation than before, the resnlt was classed as poor and considered 
a failure 

Bight of the seventy one cases were discarded because follow up observa 
twin was not adequate enough to enahle us to evaluate the results finally 
Therefore, sixty three eases (887 per cent of the total 5 are left for amlysif 
The results are given in Tabic IV 


TiBLE IV I SB Tesllts Op 63 Brackett OB JIoorrtCT Emckht Operations 
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and the acetabulum was noted Finally one case was judged to be a failure 
because pain persisted after the operation 

COMMENT 

The end results of various operative procedures that have been reported 
m the literature in the last few years ire summarized in Table VI • 14 The 
criteria on which these end results base been judged may varj widely but it 
seems evident that, in the hands of experienced surgeons m a large series of 
cases of nonunion of the neck of the femur, repaired by any one of the several 
procedures now being used favorable results can be expected m from 60 t« 
80 per cent Good or fair results were obtained in about 80 per cent of our 
entire senes 

Although the Magnuson modification of the Brackett operation is a some- 
what more complicated surgical procedure than for instance the osteotomy it is 
ttdl our opinion that the good results obtained by this operation are so much 
better than the good results obtained v ith other reconstructive procedures that 
its continued and increasing use is justified Thp prerequisites arc not as 
stringent as for bone grafting procedures and the modified Brackett operation 
is applicable m a large majontj of cases of nonunion in which the head of the 
femur is viable The operation should pot be attempted of enursp in the 
presence of articular damage Age in itself is not a criterion in the selection 
of cases Twentv seven of our seventy -one patients were in the sixth or seventh 
decade 

Since the predominant cause of failure was slipping of the shaft from the 
head careful positioning at the time of operation must be emphasized as much 
valgus as passible must be obtained and the fragments must be transfixed ade 
quately In only one case in this series was there a persistent abduction de 
formitv and that was not sufficient to interfere markedlj with full function 

SUMlIVRY AND CONCLUSIONS 

The need for careful collection and stud) of end results obtained with the 
various aperitive procedures designed for the restoration of function in un 
united fractures of the femoral neck continues As an aid m this stud) a well 
defined set of criteria should be adopted to standardize the evaluation of end 
results b) different authors 

At the Mav 0 Clinic the Brackett operation or the procedure as mollified b> 
Ma'TvvisOa. was used in seventv one cases of nonunion after fracture of the 
femoral neck in the sears 1220 to 194 1 inclusive Good results were obtained 
in 667 per vent of He sixtv three eases m which evaluation was possible 

Internal fixation b) means of beef bone screws or metallic nails or screws 
was used in fifty five of the seventy -one cases and good results were obtained 
in thirty five In four of these fiftv five cases follow up data were not adequate 

to allow evaluation , . „ 

Pmner selection of cases careful operative work valgus position of the 
femoral head on the remodeled shaft and adequate internal fixation are im 
portant in this operation 
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as pentobarbital is given by month Ten to twenty minutes before admims 
tration of the spinal anesthetic 20 mg of desoxyephednne (Methedrme or 
Drinalfa ) are injected intramuscularly in most cases This agent has been 
found to be more efficacious m preventing blood pressure fall than the usual 
50 mg of ephedrme 8 8 

The spinal anesthetic solution is made up by mixing dry tetracaine (pon 
tocaine mphanoid) in 10 per cent dextrose so that 1 c c of solution contains 
10 mg of pontocame The dose of pontocaine \anes from 3 to 10 mg so that 
03 to 1 0 c c of the pontocaine in dextrose solution is taken up into a syringe 
To this is added 1 c c of ephedrme sulfate containing 50 mg of the salt The 
total volume of the mixture will thus be between 1 3 and 20 c c No spinal 
fluid or other diluent is added as a reasonably concentrated hyperbaric solu 
tion is desired 

The patient is then placed in the lateral position on the affected side The 
spinal puncture is made as rapidly as possible since lying on the affected side 
is painful and the spinal anesthetic solution is injected very slowly over a 
period of two minutes by the clock The operating table is level and is kept 
this way for at least ten minutes after completion of the injection He may 
then be positioned for surgical convenience An intravenous infusion of saline 
or glucose solution is usually started to which blood or plasma may bo con 
nected for Inter use Weighting the pontocame with dextrose is necessary 
to make the anesthetic solution heavier than spinal fluid Thus gravity car 
nes more of it to the dependant half of the dural sac where it bathes the roots 
of the nerves supplying the affected leg A small volume increases hyper 
bancity and minimizes dispersion during injection Slow injection also de 
creases dispersion The ephedrme lengthens the time required for fixation of 
the spinnl anesthetic solution so that a minimum of ten minutes is required 
but this is more than compensated for by the increase in total duration which 
it provides 

This attempt to concentrate the solution around the nerve roots of the 
affected side makes a smaller dose produce more complete and longer lasting 
anesthesia Since the leg thigh and buttock are innervated by the first 
lumbar to the second sacral spinal segments an injection at the third or 
fourth lumbar interspace will reach all nerve Toots concerned with a minimum of 
dispersion 

RESULTS 

In all sixty seven cases the anesthesia was satisfactorj in speed of onset 
and in producing complete relaxation of the large muscles about the hip The 
unaffected leg could be freely moved throughout the operation in most cases 
although some paresthesia was usually present in it 

In Table t it is shown that m cases lasting less than IK hours the dura 
tion was sufficient in all cases with or without ephedrme added to the anes 
thetic mixture However in cases lasting more than IK hours the prolongs 
tion achieved with ephedrme is ev ident Tal le II shows the two cases out of 
thirtv four lasting more than ninety minutes in which ephedrme was used 
where supplement ar\ anesthesia was required and the two cases out of eight 



PRO! ONGED SPINAL ANESTHESIA FOR OPERATIONS 
ON THE HIP AND LOWER EXTREMITY 
J Eugene Ruben M D Phu^delphia Pa 

(From the Department of InoeathetuJogg of the Ph I ad Iph a General Brup tat) 

'T’HE question of anesthesia for the elderly patient about to undergo reduc 
A tion of a fractured hip or amputation of a gangrenous leg is always a 
difficult one Problems in a large city hospital are the poor general condition 
of the patients and, in many cases old age In. addition there are the com 
plications of frequent fluoroscopic reduction with the automatic removal from 
consideration of all hydrocarbon agents that goes with this procedure and the 
indefinite duration of the operation itself This depends on technical d ffi 
cnlties and cannot be forecast For these reasons «c began in June 1946 
to use a concentrated solution of pontoeaine dextrose ephedrine for unilateral 
spinal anesthesia in a search for a workable routine which would satisfy 
surgical requirements remove the explosion hazard and provide a reasonably 
safe anesthetic method Our study covers oil operations for fractured hip 
done between June 1 and November 30 1946 and includes some other opera 
Lons confined to one lower extremity done under this technique There were 
sixlj seven cases studied during the six month period 

The idea of using vasoconstnctmg drugs lntrathecally is not new and was 
described m the early part of this century In 1943 Rom berger 1 mentioned 
mixing ephedrine with procame more recently Pnchett Gross and Cullen’ 
and Potter and Whitacre’ have reviewed the literature and reported clinical 
studies in which vasopressor drugs were administered subdnrally These re 
cent reports indicate that there is prolongation of anesthesia with equal or 
smaller doses of spmal anesthetic agents and no increase in complications 
during or after anesthesia 

Unilateral spinal anesthesia is familiar to all who have seriously inter 
ested themselves m spmal anesthesia Matson* stated It is quite possible 
to secure anesthesia much more intense on one side than the other and of 
longer duration by keeping the patient motionless for several minutes True 
unilateral anesthesia has not occurred in the writer s experience but it could 
be produced if any advantage were to be gained therebv 

The purpose of this paper is to present a techmque for selected unilateral 
cases in which it is felt that a definite advantage is gamed bj unilateral spmal 
anesthesia prolonged by the use of vasopressor drugs intrathecal!? 

TECnXIQCE 

■When premedieation is indicated morphine and scopolamine are admin 
istered hvpodermteallv mnetv mmntes » efore operation m the proportion of 
i parts of morphine to 1 of scopolamine or a rapidly acting barbiturate such 
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E S 
M L 

b >r 

4. A 
CR 
S R 
M F 
A U 

P J 
A B 
M F 
T B 

H B 
B B 
A K 


IpOSTO I EP1IED- 
PRO ICAIVE l RINF 

CEDEKE* I (HG ) \ (MO ) 




Osteotomy of 

F 77 Open redue 
non of hip 
F 78 Open redtie 
tion of hip 

M 71 Open reduc 
tion of hip 
F 92 Closed reduc 
tion of hip 
M 84 Closed redue 
tion of hip 
F 03 Closed redne 
tion of hip 
M 85 Open redue 
tion of hip 

F 79 Closed redne 
non of hip 
F 97 Closed redne 
tion of hip 
F 80 Open reduc 
tion of hip 
M 89 Open redue 
tion of lup 
M S3 Open reduc 
tion of lup 
F 76 Mid thigh 

amputation 
F 73 Open reduc 
tion of hip 


Congestive failure 7 days 
(P) 

Multiple pulmonary " hr 
emboli (P) 

Bronchopneumonia, 10 days 
gangrenous cyst 
itis (P) 

Hemorrhage from 
gastric ulcer (r) 

Pulmonary embolus 


Pulmonary embolus 

<P> 

Bronchopneumonia 

Bronchopneumonia, 
congestive failure 

(P) 

Bronchopneumonia 
Bronchopneumonia 
Pulmonary embolus 

< p l 

Inanition and uri 
nary complication 
Pulmonary embolus 

(P) 

1 remia, diabe'es 


20 days 
J5 days 
10 days 

9 days 

18 days 

21 days 
25 days 

4 hr 
23 days 
4 days 
8 days 

19 days 


•All open reductions had Neufell nail or Thornton plate 
closed reductions had Insertion of Smith Petersen nail 

fTlme In mlnutea from spinal injection to completion 
Ingj confirmed at post mortem examination 


1 th retersen nail all 
operation CP) Indicates find 


thrombosis existed before operation was started Neither bad blood pressure 
drops of any consequence during operation Of the other three such deaths 
only one (Case 9) had a marked fall in blood pressure during operation, and 
since she sunned fifteen days, we do not feel the spinal anesthetic and its 
accompanying blood pressure fall were necessarily responsible for the embolus 
In none of the cases m this series was prophylactic or therapeutic vein ligation 
performed Bromhopncamotna nay !hc primarj came or a compl/cattr/g fae 
tor m sis deaths Onh two other eases of bronchopneumonia occurred in the 
senes Sexen of the eight oases of bronchopneumonia encountered occurred 
m patients oxer 70 years of age and the eighth ease x\as a man of 63 years 
Only one patient complained of headache folloxung spinal anesthesia, but the 
aged usually complain less 

In Table IV are gixcn data on ten of the longer cases m the series, all of 
xxhwh sxmixed The anesthesia records of txxo of these patients are shown in 
IVs l and 2 The lexel blood pressure ami rclatnely stable pulse rate in 
Ca-w. Cvi ore illustrate In Case 30 (Fig 2) the pulse and blood pressure 
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of similar duration where it was not used which required a supplement 
The longest ease (Case SO) in the senes was a hip osteotomy lasting three 
hours and thirty five minutes under 10 mg of pontocame with 50 mg of 
ephednne m a muscular 3S-year old man He required no supplement, and 
volunteered that the pain did not appear for two hours after operation was 
completed He had completely unilateral anesthesia 
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I ANESTHETIC 
PON TO lEPHED 
PRO 1 CAINE 1 RINE 
CEDLRE* 1 (MO ) I (MO V 


E S 
M L 
B M 


A U 
r j 


B B 
A K 


F 06 Osteotomy of 8 

lup 

F 77 Open reduc 
lion of hip 
F 78 Open iediic 

lion of hip 

Jl 71 Open reduc 

tion of hip 
F 92 Closed reduc 
turn of hip 
M 84 Closed reduc 
non of hip 
F 63 Closed teduc 
lion of hip 
M 85 Open reduc 
turn of hip 

F 79 Closed reduc 
lion of hip 
F 97 Closed reduc 
tion of hip 
F 80 Open reduc 
tion of hip 
M 89 Open reduc 
tion of hip 
M 83 Open reduc 
tion of hip 
F 76 Mid thigh 

amputation 
Open reduc 
tion of hip 


Congestive failure 

(P) 

Multiple pulmonary 
emboli (p) 

Bronchopneumonia, 

gangrenous cyst 

itis (P) 

Hemorrhage from 
gastric ulcer (P) 
Pulmonary embolus 

Pulmonary embolus 

(P) 

Bronchopneumonia 

Bronchopneumonia, 
congestive failure 

<P> 

Bronchopneumonia 

(P> 

Bronchopneumonia 
Pulmonary embolus 

(P) 

Inanition and uri 
nary complication 
Pulmonary embolus 

(P) 

Uremia, diabetes 


I TIME 

I TO 
7 days 

7 hr 

10 days 

20 days 
15 days 
10 days 

9 days 

18 days 

21 days 
25 days 

4 hr 
23 days 
4 days 

8 days 

19 days 


• All open reductions had NeufeM nail or Thornton plate 
closed reductions had Insertion of Smith Petersen nail 

ITIme In minutes from spinal Injection to completion of 
Ings confirmed at po«t mortem examination 


with Smith Petersen nail all 
operation (P) Indicates And 


thrombosis existed before operation was started Neither had blood pressure 
drops of any consequence during operation Of the other three such deaths 
only one (Case 9) had a marked fall m blood pressure during operation, and 
since she sunned fifteen days, tie do not feel the spinal anesthetic and its 
accompanying blood pressure fall were necessarily responsible for the embolus 
In none of the tases in this series was prophylactic or therapeutic \ein ligation 
performed Bronvhopneumoma was the primary cause or a complicating fae 
tor in six deaths Onh tuo othei cases of bronchopneumonia occurred in the 
series Seven of the eight esses of bronchopneumonia encountered occurred 
in patients oier 70 years of age find the eighth ease was a man of 63 years 
Only one patient complained of headache following spinal anesthesia, but the 
aged usually complain less 

lu Table IV are given data on ten of the longer eases in the senes, all of 
which sunned The anesthesia records of two of these patients are shown in 
Tigs 1 and 2 The level Mood pressure and relatively stable pulse rate m 
Case f >4 a re illustrative In Case 30 (Fig 2) the puke and Mood pressure 







RUBEN PROLONGED SPINAL ANESTHESIA 


833 


prolonged periods of darkness make adjustments of gaseous anesthetic mix 
tures difficult, that this method of spinal anesthesia is a positive, relatively 
simple technique with a wide margin of safety 

SUMMARY 

1 A method for prolonged unilateral spinal anesthesia with pontocame 
dextrose ephednne mixture is described 

2 The application of the method in prolonged operations on the hip and 
lower extremity in the old, poor risk patient is discussed 

3 The method has particular value in manipulations of fractures wnere 
the duration cannot be forecast and the majority of the operation is done in 
the dark under the fluoroscope 
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Table n Pertinent Data on Ten Ilustrative Cases, Wim >>o Deaths 


tionofhip anc III 

14 Q TV it 78 Dip spies ifethed 20 

after fall rag I M. 

are to place 
S P nail 

17 QO p 75 Openrednc Dnnalfa 10 

tion of kip rag 111, 
cphed 25 
tag I V 

18 OF if 68 Openrednc Methed 20 

tionofhip ®g IM 

23 F V it ss Open rednc Ephed 2o 

tionofhip mg IV 


spontaneous recof 
cry, bronchopncumo 
ma 4th day 


150 Moderate initial B.P 


145 Shock after 70 mm., re 

covered with forced 
transfusion, nausea 
and eme«u 1 day PO 
170 Moderate initial B P 


180 Severe initial B P fait, 
morphia gr % L\ 
after 170 nun 

30 11 L. if 36 Osteotomy of Methed So 10 215 Vodera te shock after 

tup mg I M 90 min. 

54 O H F 70 Clo«ed reduc Methed. 20 5 360 Psychotic 

tionofhip mg I it 

66 B K P 51 Open reduc Method 2o 6 123 

tionofhip mg IM 

•All open Mo reductions had Neofeld nail or Thornton plale with Smith Fetersen Ball 
all closed hip reductions had insertion of Smith J'etersen nail 

fPontocalne dissolved in 10 per cent elocose with 51) me 5 per cent ephedrlne solution 
JTIme in minutes from spinal Injection tc» completion ot operation 

were maintained for the find forty five minutes of operation but the patient 
then went into shock secondary to hemorrhage in the form of markedly in 
creased oozing from a)j surfaces in the wound 


The minimal physiologic changes seen in unilateral spinal anesthesia are 
thought to be due in part at least to unilateral rather than the usual bilateral 
sympathetic paralysis Less difficulty with voiding postoperatnely is noted 
probably due also to the unilateral paralysis Unilateral anesthesia cannot be 
obtained with the continuous spinal technique of either Lemmon’ or Touhy* 
The single dose method is simpler to induce and obuates the difficulties of 
maintaining needle on catheter position .taring operation 

It is not felt that this spinal method is superior fo good inhalation anes 
...... &r operations done in the light But it is felt that for those case, done 

under fluoroscopic gutaa”" “ I ’ l05, ' e " Bm " '“"h 0 ' be n, ’ d - *" d " tm 
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bold incision, deepened abruptly without first elevating the skin margins, could 
easily sever one o£ these lymphatics The excision of an overlying lymph node, 
which obstructed the field of operation, could tear some of these tiny channels 
even with careful dissection and without recognition of the injury at the time 
Dennis’ is to be credited with the observation, made during a high femoral liga 
tion, of “a small spurting vessel It spurted a colorless clear liquid, not blood, 
and it was ligated " 

Lymph clots more slowly than blood and is lower m protein content * 7 
In proportion to its protein content, lymph contains less of the coagulation fac 
tors than blood plasma The protein content of the peripheral lymph from a 
dog’s leg is only one fourth of the normal serum protein, 1 66 to 6 59 per cent® 
It should not be unfair to assume that fibrinogen is materially and possibly 
proportionately reduced, although there are no available quantitative values for 
peripheral ly mph fibrinogen The viscosity of lymph is less than that of blood 
serum and vanes directly with its protein content 

Howell 7 has shown that delayed clotting is due to lack of thromboplastic 
material In the blood tins substance is contributed chiefly by the platelets 
and to a minor degree by the leucocytes In lymph, platelets are lacking, and 
the white cells are poor sources of thromboplastin Howell also stated that 
lymph contained a relative excess of antithrorabin The delay in the clotting 
of lymph may be due to lower viscosity, lower protein content, lower fibrinogen 
content lack of thromboplastin excess of antithrombin, or more likely a com 
bmation of these factors ® * 

I have encountered three instances of lymph leakage after saphenous vein 
ligation The first occurred in one of my own patients, a middle aged Negro, 
with varicosities and recurring ulceration confined to one leg, which had begun 
many years before as a phlebitis complicating typhoid fever Four days after 
ligation a swelling appeared beneath the incision, which when opened poured 
out an estimated 300 c e of clear lymphlike fluid The leak persisted for three 
weeks, finally subsiding after repeated packing and tight bandaging, while the 
patient was ambulatory At operation, three adherent lymph nodes overlying 
the saphenous bulb were retracted too vigorously 

A second case came to my attention, occurring m a middle aged white 
woman whose varicose veins were the site of an acute phlebitis The left 
saphenous vein was ligated without retrograde injection, and five days later a 
painful swelling appeared beneath the operative sear, which, when incised 
drained lymph (clear serum) This leak lasted for two months with mter- 
wvvtVetA dvawvnge of lymph, described m the record as clear and of a serous 
nature and finally the recurrent swelling was explored, revealing a thin walled 
evst filled with two ounces of clear opalescent fluid The cyst wall was curet- 
ted and the wound packed wide open with gauze The wound drained lymph 
for almost one month and then healed This case also illustrates the great h 
augmented lymph flow associated with phlebitis 

A third instance occurred in a white man, one week after saphenous vein 
ligation and retrograde injection with sodium morrhuate A swelling at the 
site of operation was then incised with the escape of 75 c c of clear lyrnplilike 
fluid The fluctuant tumor recurred after repeated drainages over a period 



LYMPH LEAKAGE (LYMPIIORRHEA)* 

A Cojipucatio-j op Sipbesous Vov Lioatkw, With Stogestions ron 
Treatment 


P C Fishbvcr AID Washington D C 

T T IS amazing that lymph leakage should be so unusual a complication m \iew 
1 of tfie frequency of saphenous vein ligations the propinquity of the sub 
inguinal lymphatics and nodes to the saphenofemor3l junction and the slow 
clotting of peripheral lvmph The treatment of varicose veins by high saphe 
nous vein ligation with or without retrograde injections has become one of the 
commonest o! all surgical procedures Peril} mphangitis may be present and 
the lymphatics swollen and engorged with lvmph In these circumstances a 
tear m the wall of a lymphatic would produce an unrecognized lymph leak 
which might persist 

Ilarkms and Schug 1 have described a single instance of lymph leakage after 
saphenous vein ligation At operation the\ noted * a large adherent overlying 
lvmph gland”, a ljmph leak appeared a few days later and persisted for three 
months The disaster following mjurj to the thoracic duct frequentlj referred 
to in surgical texts is due chiefly to the lack of c!ot I mg qualities m the chvle 
Reference to ljmph leakage after femoral vein ligation is rare’ even though 
the operation involves deeper dissection and wider retraction than the much 
more common procedure of saphenous vein ligation 

The lymphatics of the leg consist of two sets superficial and deep each 
follow ing the veins closelj in distribution The superficial Ivmphatics lie sub 
cutaneouslj m the superficial fascia runuiog in three trunks one following 
the course of the long saphenous veto another along the short sapheonus vein 
and a third arising in the gluteal region The internal Ij mphatic trunks which 
follow the long saphenous vein are three or four m number and arise from a 
plexus on the dorsum of the foot and drain the toes sole and both borders of 
the foot Tlie external trunks, which parallel the short saphenous vein ore 
two or three in number arising in the region of the heel and posterior half of 
the outer edge of the foot and enter the internal trunks which terminate in 
the superficial lymph nodes This group of nodes lies beneath the superficial 
fascia in Scarpa’s triangle These nodes are large vary in number from ten 
to twenty and may be divided arbitrarilv into a superior and inferior group 
by a horizontal line through the saphenous opening The inferior group of 
subingmnal lymph nodes is placed on either side of the upper end of the long 
saplieuaus 'em and drains the efferent Ivmphatics from tie lower leg as well 
as those from the genitals perineum and buttocks 

It is these submguinal nodes and the superficial lymphatics coursing along 
the saphenous vein winch ire most likelv to 1 e tom in the disse turns of the 
sanbenofemoral junction These fv mpliatns are small friable and la k the 
protective coloring of veins \igorous dwpla ement of an overriding lvmph 
lode br a retractor might easilv rupture one of these small lvmph vessels \ 


I 1M 

lyraphorrl « an menUonrd in the 
S3i 


Quarterly Cur 



Case Reports 


MAXILLARY TUMOR OF RETINAL ANLAGE 

Bei a IIalpert, M D , AM) Rfynold Patzer, MD.MS (Surg ) 
Oklahoma City, Okla 

(From the Department of Pathology and the Department of Surgery, 

The School of Uedmne Of the Unxiertity of Oklahoma) 

H EREIN is reported a benign neoplasm removed from the maxilla of a 
6 month-old infant and composed of tissue elements of the retina This 
isbelieted to be the first such growth ever recorded 

REPORT OF CASE 

A 0 month old white female child was admitted to the University of Oklahoma Hospitals, 
Oklahoma City, March 1, 1946, with a firm mass protruding from the hard palate The 
mother, 23 jears old, stated that the patient was her second child, born after an uneventful 
pregnancy, ot term, with no complications of labor or of delivery At birth the child weighed 
tf pounds and presented no abnormalities Development was unimpaired and she was appar 
ently perfectly well until December, 1945 At this time, when about 4 months old, she fell and 
struck tl e upper lip, over which a blue streak appeared The next day the area became swollen 
to such an extent that the physician incised the lip from the inside of the mouth Bright red 
unclotted blood was obtained This reduced the sue of the bp temporarily 

On admission to the hospital the child wax well developed, well proportioned, well 
nourished, and in apparent good health The upper lip wax blue and somewhat swollen an! 
distorted A nontender, firm mass, about 5 cm in diameter, protruded into the mouth over 
the anterior portion of the right maxilla distorting the right side of the upper lip The mass 
appeared to he attached to the bone The overlying mucosa of the palate and gum9 was in 
tact Other physical findings and examination of the blood and urinalysis were essentially 
negative Rocntgenograpluc examination of the face disclosed a soft tissue tumor in the right 
anterior maxillary region with displacement of the teeth (Fig 1) The heart was of u«tial 
*ue, shape nnd position The lung fields were clear 

On Mnrch 8 , 194b, under endotracheal etlicr anesthesia, the right external carotid arterv 
wus ligated An elliptical incision wax then made through the mucous membrane of the mouth 
and periosteum directlv over the mass The soft tissues nidi the periosteum were elevated 
The alveolar process was divided tnedinlly nnd laterally to the tumor, after which the tumor 
shelled out without difficulty The bleeding areas in the bone were controlled with bone wav, 
the roof of the mouth was reconstructed and the space parked with sulfanilamide ointment 
game the end of which was 1 rough t out through the mcdul end of the incision just behinl 
ffte fip Ophthalmoscopic examination March 14 1Q4C disclosed to visual disturbances an 5 
no changes in the eye grounds The patient made an uneventful recovery and with the noun t 
completed healed • 

on Noe H 1946 

no recurrence of tl . ■ ■ 

no deformity of the „ uu iu au i inti (figs ^ and 4) 

The specimen consisted of a glolular, somewhat lobutated firm mass, 5 by 3 by 3 cm , 
neighing 25 Gm Tart of the surface 4 tr 3 cm., was covered by a smooth membrane, the 
remamjer appeared raw There were four teeth two inci«ora, one canine, and one premolar 
Received for publication Jan 24 1947 
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of nine months, at which time the wound was explored and a sac containing 
the same IjmphUke fluid was excised Recurring spelling and lymph leakage 
persisted another file months at which time the original incision was laid wide 
open and packed and bandaged tightly with subsequent healing This is the 
only case in which a retrograde injection was done* 

There are seierat effective means of treatment Obviously injun to the 
thin walled lymphatics would not occur if they carried a colored fluid to facih 
tate their identity The application of an elastic pressure bandage from the 
foot to above the incision, with elevation of the leg, will invariably stop the 
leak within a short time due to forcible collapse of the lymphatics and result 
ant slowing of the lvmph flow to a rate at which clotting can occur If the 
wound is laid open or if it disrupts from distention with lvmph, firm packing 
of the wound beneath an elastic bandage will ping the leak and hasten clotting 
The Jocal application or injection of an\ thromboplastic material such as 
Thrombin Topicalt should cause clotting by affording a surplus of thrombo 
plastm in the subcutaneous tissues, about the leak Such an injection is not 
without danger 

Lymph will continue to leak from a tom lymphatic because it is too low in 
all the factors of coagulation to make a substantial dot Drinker 1 has suggest 
ed not only that the lvmphatic fibrinogen is low, hut also that the fibrinogen 
in the subcutaneous tissues about the leak mav fail to participate in the clotting 
process unless there is an excess of thromboplastic material present to bring 
about a coagulum of better quality What he terms a rather crude though 
effective method of accomplishing this consists of crushing the subcutaneous 
tissues with the jaws of a heznostat m the region of the leak therein releasing 
excess tissue juice or extract which is high in thromboplastic material in the 
immediate vicinity of the fistula Such a procedure would be attended by sonic 
danger of infection unless careful asepsis were observed 

These therapeutic suggestions are offered because of the possibility of this 
exceedingly annoying complication of the everyday procedure of saphenous 
vein ligation That this complication lias been barely mentioned before can be 
attributed either to its rarity or more likelv to its being regarded as of 
minor importance Ko matter how trivial am thing that can be so annoving 
both to patient and doctor deserves both recognition and prompt relief 
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The eut surfaces were smooth and slate black, freaked with gray white (Fig 4) The mass 
was bordered partly by a delicate bony plate, 0 1 to 0 3 em thick, and partly by a connects 
tissue capsule 0 2 cm thick 

Microscopic preparations, "tamed with hematoxjhA and eosin, and representing many 
puts of the specimen, di«clo«'*l vanon* sired spaces lineij with cuboidal cells These contained 
1 rown or dark brown granules frequently olwennng the nucleus In occasional lumina there 
were coarse infolding* xesMnUing tie ciliary processes of the eje (Fig 5) In intimate con 
tact with the lamina and al»o elsewhere there were sheets and nests of deeplj stained round or 
Oval nuclei with prtctically no cytoplasm and some fil nls (Fig ti) All these cells were 
within a delicate fibrillar ground substance containing round or elongated vesicular nuclei with 




Inrdlj discernible cytoplasm fading into the fibrils The fibrils in the stroma in places were 
nan and dchnto such as are usual)) seen within ner»es Or in the perineurium Fl'Cwlicrc 
there were coUigenous 1 undies In a preparation ineluhng the smooth surface there was a 
froii later uf stralifip,! squamous epithelium with I road «pinous and keratimrel lasers The 
line between tie squamous epithelium and the subjacent connectite tissue was perfectli 
straight In the duper lav rs thirc were ‘Iran la of epithelium composed of two rows of rej] 
nuclei lkt'ikt nawA 'Vitae » tow of ctAurnmar cel's -ai pali«afic nvrjngcnient, then cells 
with stellate processes in a light tilnllar ground culstan<c There were nl o occasion il islands 
of osseous tissue This eon* merged with the eonnectire tissue «troma of the spaces lined with 
rulmilal cells 

COMMENT 

The spaces lined by ciiboid«\l cells containing brown granules with their 
patterns of mfoldmgs numiehed the ciliary processes of the eye The sheets 
of almost naked cell nuclei resembled the nuclear layers of the retina or the 
cells seen m neuroblastomas These microscopic appearances left no doubt 
that the principal component of the neoplasm was demed from cells of retinal 
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anlage The benign character of the neoplasm Mas obuous since the tissue 
elements Mere in orderly relation to one another and no obMous activity of 
multiplication of the cells was seen Furthermore the tumor was mcII en 
eapsulated and did not invade adjacent structures The size of the neoplasm 
however, suggested that it had a growth potentiality similar to that of the 
individual Had it not been removed the neoplasm probably would have 
enlarged progressively with the growth of the child 

SUMMARY 

The clinical history is presented of a 6 month old white girl who had a 
tumor removed from the maxilla The neoplasm composed of tissue elements 
of the retina is believed to be the first tumor of retinal anlage ever recorded 
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anlage The benign character of the neoplasm wss obvious since the tissue 
elements were in orderlj relation to one another and no obvious activity of 
multiplication of the cells was seen Furthermore the tumor was well en 
capsulated and did not invade adjacent structures The size of the neoplasm 
however suggested tint it had a growth potent nhtj similar to that of the 
individual Had it not been removed the neoplasm probably would have 
enlarged progressively with the growth of the child 

SUMMARV 

The clinical history is presented of a 6 month old white girl who had a 
tumor removed from the maxilla The neoplasm composed of tissue elements 
of the retina is believed to be the first tumor of retinal snlsge ever recorded 



PERFORATION of the aorta by acid gastric contents 
AT SITE OF GASTROESOPHAGOSTOMY 
William ^ Maqdirf, MD, akd Natii Mitchell, MD, albu.\ # N \ 

(From the Department of Pathology, Albany Mrd.ca! College and Albany Eo’spxtal 
Laboratories) 

PERFORATION of the thoracic aorta is not common, but does occur from 
1 time to time, as reports m the medical literature indicate In general when 
perforation takes place, it is caused bj foreign bodies such as fish bones or pins 
ui the esophagus, bullet tiournU, or neoplastic invasion of the aortic wall fiom an 
esophogeal cancer Isolated instances of perforations of the thoracic aorta 1>\ 
penetrating peptic ulcers of the esophagus have been reported by Christopher 
son,* Eversmann,* and Flower* Dash* described a case of fatal hemorrhage 
from perforation of the abdominal aorta t>j a chrome ulcer of the third portion 
of the duodenum Because of its unique nature the following case seems 
uorthj of reporting 


A 59 year old farmer entered Albany Hospital In September, 1913, with one year's his 
tory ot indigestion, anorexia, epigastric pain, thirty pounds’ weight losi, and no response 
to an ulcer regime A gastrointestinal senes was reported in part as follows “ \» liquid 
barium passes down the esophagus, its progress »a temporarily arrested at the cardiac end 
of the stomach by cardiospasm There are no visible ulcerations or new growths " He was 
discharged tm Sept 30, 1945, to be followed by » gastroenterologist 

The Bymptoma steadily increased m seventy and m addition he had frequent bouts of 
nausea and vomiting immediately after eating or drinking He was readmitted on Apn\ 25 
1910, at winch time roentgenographic studies of the gastrointestinal trait revealed a filling 
defect in the cardiac end of the stomach, toward the lesser curvature, consistent with a gastric 
neoplasm. The tumor also involved the distal portion of the esophagus 

On May 9, a large, ulcerated, granular mass d by 2.5 by 1 5 cm was excised by a trans 
thoracic approach and a gastroesophagostomy was performed This mass was in tie les«er 
curvature of the gastric fundus and extended into the suhmueosa of the distal esophagus 
The spleen and tail of the pancreas were also resected The specimen was reported patho- 
logically as nn infiltrating adenocarcinoma, grade ir, of the cardiac portion of the stomach 
invading the submocosa and muacularis of the adjacent esophagus The upper end of the 
esophagus was free of tumor The spleen and pancreas were negative 

On May 11, a massive left sided pleural effusion was found May 16, he became markedly 
distended and the abdominal incision broke down It was resutured with stainless steel on 
May 18 Thoracentesis fluid on Slav 23 contained milk curds and suggested a leak in the 
anastomosis with drainage of gastric lontents into the left pleural cavity Thoracotomy was 
done On May 21 and again gastric contents were identified in tt* pleumt exudate Oa 
May S'* jejunostomv was done to relieve abdominal distention anJ to facilitate feeding Pro 
lersisted from the left pleural cavity and 
cent There was a leucocytosis of oier 
to? eapporCite therapy he gww aUadjI’’ 
weaker and on dune W he sutUrci a suuaiu v « u e hemorrhage from the mouth and died 


three hours later 

The pertinent findings at autopsy nerc limited ro the open tire 
organs The esophagus, Stomach and «maU m test me were filled will 
At the site ot the gastroesophagostomy m the left pluMl cantv 
5 cm. in diameter was noted The edges of this defect were firn U 
; a ll of the thoracic *^a ¥ inflammatory tissue through which « 
SLtad to the aortic wall and actually penetrated Us «<«» tfcukn* 


s fe and the surrounding 
bright red i lotted blood 
a ciicular gaping defect 
attac) ed to the anterior 
in a fistulous tract that 
is This tract was haeJ 
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AORTIC PFRFORATION JJY CK'STRIC CONTFNTS 843 




\,j hemorrhagic sal blood covered inflammatory t,.. u e When the aorta was openel, a small 
perforation 3 by 1 mm. in me wa* found »n its anterior wall This perforation eommuturatci 
with the fistulous tract through which a probe coull easily be pa««e«l 

Jfierosejpie examination of section* taken through the anastomotic site , Q the stomach 
showed extensive necrosis anl chrome active inflammation on the gastric siJe of the 
anastomosis There was no evilence of re*., dual tumor The distal e-ophagos .howej onb 
limited chronic sul mucosal inflammation. 

A section taken through the fistulous tract at the point where it opened m to the ,, Jt ( a 
allowed comilete destruction of the entire thickness of the aorta wall over a small area (Pig 1) 
The traet itself Was lined by f orally hemorrhagic anl acutely inflame 1 granulation tissue 
At the junction l»lween granulation ti»»ue an) scute mffam mitory emulate, a peculiar ion 
of coagulative necrosis, similar to that found on tl e 1 ase of a typical chr< me peptic ulcer, was 
present (Fig 2) 

COMMENT 

This case la noteworthy because it illustrates what appears to hate been a 
digestne, necrotizing effect of acid gastric juice on the tissues of the aortic wall 
Apparently the irritating juice made its way through the periaortic soft tissues 
finally to erode and penetrate the entire thickness of the aorta with resulting 
massive hemorrhage Particularly significant, m our opinion, is the nature of 
the necrosis and the inflammatory reaction for the edges of the fistulous traet 
leading to the aortic wall bear a striking similarity to the base of a tv pieal peptic 
ulcer There may he seen the superficial inflammatory exudate the underly ing 
necrotic granulation tissue, and beneath that viable and inflamed granulation 
tissue 

There seems to be little douht that the aortic perforation in this instance 
was caused by leakage of acid gastric contents from the operative defect ''O 
residual neoplastic tissue was found in either the stomach or «\ophagus and 
there was no evidence of new growth in or near the aorta 

Since the thoracic aorta is in sueh close proximity to the esophagus and 
appears to be susceptible to the destructive effects of the gastric juioca one 
might well raise the question as to the possible danger of gastroesophagostomy 
if postoperative leakage occurs If it can be performed csophago-jejunostomy, 
where the presence of gastric juices can be eliminated might be preferabfe The 
absence of gastric juices might well diminish the eroding penetrating necrotizing 
effect of any secretions which leaked through a defect at the site of anastomosis 
It is not possible for us to say with certaintv that the elimination of gastric 
secretions would prevent such a penetrating lesion as that found in this patent 
It would seem to be a reasonable deduction however because the nature of the 
necrosis and the character of the lesion suggest that the acid digestive juices 
played a definite role in bringing a' out the extensive tissue damage that resulted 
ultimately in erosion through the aortic wall with final fatal massive hemorrhage 
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SURGICAL MANAGEMENT OF ILEAL ATRESIA IN THE 
NEWBORN INI 1 ANT 


Riciurd Bbumzzi, M D ,* Shrfvfport La , \sd Champ Iaoss, M D t 
Nfw Orleans, La 

(From the Tvlane Surgical Seruce Chanty Hospital Aew Orleans) 

A TRESIA of the terminal portion of the ileum is an exceedingly rare but 
frequently fatal congenital anomaly 1 ' Early diagnosis and prompt 
surgical relief of intestinal obstruction are immediate!} life saying In the 
usual case, ho\\e\ er it is necessary to exteriorize the proximal loop of distended 
and edematous ileum (Table I) Such an end ik ostomy usually enforces in 
tolerable dehydration upon the newborn infant The succus entericus may be 
lost direct!} through the lleostoni} or intestinal obstruction ma> recur in conse 
quence of eonstuctiye edema of the exteriorized loop of ileum Thus, early 
re establishment of intestinal continuit} is an obyious desideratum m treatment 
With presently available chemotherapeutic agents the risk of peritonitis is no 
longer a contraindication to early anastomosis The only limiting factors are 
the phjsical integrity of the Ixmel to he sutured and hjdration of the infant 
In the case to be reported secondai} side to side anastomosis yvas performed 
on the fourth postoperatiy e da> shortly after the first spontaneous discharge of 
deal contents 

REPORT OF CASF 


\ full term white mile infant weighing G pounds 3 ounces, was delivered normally 
on March 2* 1146 Shortly after the chill was taken to the nursery abdominal distention 
"ax noted V tap water enena re«ultel m expulsion of white, firm, inspissated mucus No 
meconium was obtninel The ihild had refused to nurse ahd was Indies* At the age of thirty 
houri the lab) vonntel and distention was increasing 

Examination of the nblomen revelled pronouniod detention with tjmpany Abdominal 
auncult ition lento ed 1 vpera live j cental is No mines were j alpated The rectum was 
empt) except for white m e\l mu u' Fater » tc«t of the rectal mucus did not reveal any 
ormfie l epithelial cells hair or bile Roentgenograms *liowel dilated loops of small bowel 
with fluid leiels ill the u] per portion of the abdomen No gas was visualized in the lower 
lart of the alxlumcn r in tie tolon Surgical consultation forty eight hours after birth 
rpsulfe ( in the clinical din gnu is of mechanical obstruction of the terminal ileum, and opera 
bic intervention was ndvi«ed 


The inf int was prepunt for o|i ration bv the administration of an infusion of a 
molifiol Hartman s formula an! whole bloil transfusions \itamia K was also given 

On March * > 1940 un ler drop ether anesthesia a paramedian paraumbilical incision 
"as nude on tie ngl t side nnl tie reitiis mu-ele wns retracted laterally Wien the peri 
tonal cants w»s opened the small lowcl was found to be diluted anl edematous This was 
packed a wav with n warm lapantoon sqiare and the ceeum located The cecum and terminal 
I eum were collapsed A1 out 20 cm from the ileocecal junction there was a point of volvulus 
wiji^mscular omental land between tie ileum an! umbilicus This band was freed the 
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vessels ligated, and the volvulus reduced A point of complete atre»ia was found at one 
extremity of the volvulus The Wei of the volvulus was dark, bluish red in color, and not 
viable The patient was in on!) fair condition at this point Administration of the anesthetic 
jras discontinue J, opera tiro manipulation was stopped, so j oxygen was given The point of 
atreaia and volvulus, which measure 1 approximately 4j cm in length (Fig 1), was resected 
and a double barreled ileostom) was created The child was then returned to the ward 

The patient’s postoperative course was carefully followed by the pediatric and surgical 
staffs Transfusions of whole Wool were given liberal!) \ modified Hartman’s electrolyte 
solution containing cevitamic aei 1 was given intravenously in dosage ai cording to body weight 
Vitamin K was inject el intravenously The do age of penicillin was 30 000 units every three 
hours The patient was carefully ob erved for return of peristalsis an 1 for the beginning 
of ileostomy drainage In the late afternoon of the thirl postoperative da) the first ileostomy 
movement oceurrel On the morning of the fourth postoperative day, the ileostomy drainage 
was profuse It hal been planned to anastomose the bowel at this time anl before the loss 
of suecus entericus 1 ad created a prohlcm of chemical iml almcc Consequently, the patient 
was returne 1 to the operating room 



“T'« " r5v«” *' °“ k "i' ,i t t;.'™" 1 ;' 

«« « I-W 

"" " ™ * l* rwi ' 

„« J p » n, h,d "»p>™ - 


ii fu«i n« an 1 

• ws Bjpliel 
hi tl e patient 
m uth were eta 
without in/ccti 

or anv illnesses I 


1 1 nd transfusions 
Peristalsis returned 
had a small yellow 
rted sub><qaentlv 

■ an I showed normal 
after litharge 



BRUWZZI AND IAO\S 1LE It/ ATRESJA IV NEW BORV IVFVNT 


847 


'Table I Reported Cases of Atresia op the Small Intestine Successful! y Treated 
(Modified Frovi Corkill and Cor kills) 


PATE 

AUTHOR 

COUNTRY 

SITE OF 
| ATRFSIA 

OPERATION 

PATIENT 

( DAYS) 

1911 

1 ockens 

Holland 

Mid ileal 

bide to- «ide ileo ileos 
tomy 

Autecalic duodena 
jejun o«tomy 


VSW 


Denmark. 

Duodenal 

(ampulla) 

11 

J91C 

Weeks Delport, 

USA 

Third portion 
of duodenum 

Posterior ga«tro 
enterostomy 


1924, 

Cutlet 

USA 

Duo lenal 

Anterior gastro 
enterostomy 



Porter A 

Carter 

Stewart 

U *5 A 

Ungland 

Iluoleual 

Duo lenal 

interior gastro 
enterostomy 


192C 

Sweet & 

New Zealand 

High jejunum 

Anterior gastro 
eoterostomj 


1927 

ma 

Deinmer 

Austria 

Ileocecal 

Mid ileal 

Ileocecostomv 

5 

1933 

Ladd 

Ladd 

U V A 
USA 

Heal 

Ileal 

Ueostomj 

Ileostomy followe 1 bj 
lleocolostomv 
Ileostomy vvitli crush 
i»g of spur &, later 
closure of ilcostomj 


1913 

Martia' 

U 8 A 

Lon ileal 

3 

1946 

Lyons &. 
Brunazzi 

U 8 A 

Lon ileal 

Ueostomj followed b> 
side to side ileostomj 

3 


SUMMARY 

A case of successfullv managed congenital atresia of the terminal ileum 
'Uth volvulus in a newborn infant has been recorded Initial surgical treat- 
ment was limited to resection of the proximal gangrenous loop of ileum and the 
segment of ileal atresia with establishment of a double barreled ileostomy As 
asecondarj or reparative suigicol procedure the distinctive feature of manage 
ment was restoration of continuitv ot tin ileum at the time of first ileal drainage 
of succus entencus on the fourth da\ Svstenue penicillin the rap $ is considered 
to have contributed to successful alwrtion of the impending peritonitis It is 
suggested that the interval between initial and reparative surgical treatment 
could be utilized to demonstrate the absence of other areas of atresia in the 
defunctioned terminal ileum and colon A similar general plan of management 
would appear applicable to other tvpes of intestinal obstruction requiring 
resection of howvl in Vbc infant 


The advice an a assistance of Dr Ralph \ Plstou and Dr N 
management f this patKnt are cratefull> nKnoale l Re l 


Woody in the clinical 


1 Mo«e= L Itroia of <1 < Terminal Portion of the Ileum With Perforation in a Preraa 

ture Infant Am T Dis ( hild 62 141 11S 1041 

2 Ladd W t Congenital Ob t ruction of the Duodenum )n C> ildren New Eneland J Med 

206 2*7 2S3 1332 fa 

3 Cork ill T l and Corkill II K Congenital Atre-m of the Ileum lu«trahan 4 New 

Zealand J Rurg 3 3j 3 3 t J 034 
t Martin O Personal Communication 



RESECTION OF THE HEAD OF THE PANCREAS AND DUODEXIDI 
FOR MULTIPLE PANCREATIC CALCULI 
Jack M Leopird, MD, am> Thomas G Orr, 31 D, Kai,<us Cm, Ka\ 

T IN’TIL recentlj pmereatie calculi have been tieated surgically by local ex 
cision This treatment is sntisfacto^ when the calculi lie m the major 
ducts and are tasilx accessibli In some ca>*ps there is a diffuse involvement of 
the ducts op a fjcneral calcification invofwnq a portion or all of the pancreas 
In such cases partial or total panert atectomv is neccxsarv to eradicate the disease 
Liggett, 1 in 3946 recorded the first case of total pancreatectoms for ex 
tensne calcareous deposits involving the entire pancreas In a discussion of 
resection of the head ot the pancreas for carcinoma, published in August, 3946 
Waiiah and Clagctt* mentioned a ease of resection of the head of the pancreas 
for calcification In Novcmlicr, 1946 Nuzuni* desenhed a case of calcification of 
the pancreas treated In excision of the distal two thirds of tiie gland In Dccem 
bet, 1940 Whipple* discussed pancreatic fibrosis associated with calcareous dc 
posits and reported upon fixe patients tieated In partial or complete panereatec 
toim He also included a case of total pancrcatectomv reported to him per 
so rial 1\ In Ztnmnger* In those reports there is a total of nine eases of radical 
resection or excision of the pancreas to which we add one ease of resection of 
the dead emtm and head of the pnoerca \ for multiple calculi (Table I) 


CVSE REPORT 


J H R , a white man ago] 4o vears was a Imittod to the L Diversity of Kaosas Hospital* 
Oct 27 1916, complaining of upier abdominal pain 

History —For mac years this pitient hi I episode* ot upper abdominal pain which re 
eurred about every three or four months an] usually lasted from seven to ten dir* Tie pam 
was of a pw'l lent, dull trie, and «a* relieve 1 onlv hi morphine During the attack* there 
was anorexia an I constipation hut at no time was tfero nnv nausea vomiting or jaun/iee 
During the first attack of rain an ajpende torov wa« done witl out relief Two year* before 
admia ion to this 1 ospital an ev[ loration was clone anl a maw was found in the region of 
head of the jancreas which wa* not diagooel During the nine year period the piheit 
gra Juallv lost alout twenty pounls in weight 

Frnminotum — The fining* in ph> ml examination were essentially normal with the 
exception of «ome aldomnal tenlerne** in the epigastrium two abdominal scar: and a 
questionable iua«s wlicli could be frit above the umhiluu* Tie blood amyla*» eras lie 
(Pomogyi), blood sugar »0 mg *emm fif ice 2 unit- { Hern anl tranlalU »n ] total protein 
5 3 grams 2 he total fat in the «t ul was _ per cent The „lu o e tolerance test was normal 
^ ray of the upper nldnmrn slowed numerous calcified area* in the head of the pancreas 


(Fig* J sad 

Operation — The date of tie ofentuo n is X v 1 1 H« V trim verse mci»ion wa 
made Maos' a Ibfsion? were encountere 1 as a re ult of tl e former operation. The pancreas 
was about twice its normal sue an! was verv firm an! nodular throughout its length A” 
effort was made to locate the stones m «! e pancre ,t.c ducts without »»>< 

rt was then deeded to remove the lesl of ihe pan rcis The technique suggested by 
„ n „p,i f 0 r the resection (Fig 3) Tie 1 ead of the pancrea* duodenum pvfonc end 

the jeiooum were excise 1 in one mas* The distal end of the 

J™ "" “ **' ,Mn ' 

"*" h u ,,IT 
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AUTHOR l 

YEAR 1 
RE 

PORTED | 

ACE 

SET 

| PATHOLOGY 

OPEP ATI0N j 

RESULTS 

1 

dagett 

1946 

37 

F 

Chronic panctea 
titis with calci 
heat ion 

Total pane tea tec 
tomy, splenec 
tomy and partial 
duo lenectomy 

Died of hypo 
glycemia 2 V& 
mo after 
operation 

Raugh 

1946 

? 

1 

C deification of 
head of pancreas 

Rejection of herd 
of pancreas 


Nuiura 

1946 

23 

M 

Diffuse ealcifici 
cation of pan ^ 

Resection of distal 
two thirds of 
pancreas 

Uneventfut re 
co\ ery from 
operation 

4 

Zmmnger 
O' hippie) 

1946 

39 

M 

Chronic pancrea 
crcatitis ruth 
pancreatic 

Total pnncreatcc 

Died 30 hr after 
operation 

Whipple 

1946 

42 

31 

Calculi in ducts 
and extreme 
fibrosis of 
parenchyma 

Resection of head 
of pancreas, 
duodenum, 12 
cm of jejunum, 
and antrum of 
stomach 

Condition good 

3 >r after 

operation 

e 

Whipple 

1946 

45 

M 

Calculi in ducts 
and chronic 
fibrous ptnerca 
titxs 

Resection of head 
and part of 
body of pan 
creas, pylorus, 
doudenum, and 

10 cm of 

Condition good 

3 >r after 
operation 

7 

" lupple 

1940 

45 

M 

Calcification and 
fibrosis of 
pancreas 

Resection of 
duodenum, 
pylorus, li or 7 
cm of jejunum, 
and all of pan 
creas except 
narrow strip 
over mesenteric 
vessels 

Free from pain 

20 mo after 
operation , 

taking 10 15 
units of in 
sulin 

8 

Whipple 

1946 

20 

F 

Pancreatic calculi, 
fibrosis and 
dilated ducts 

Total panercatec 
tomy, duodenec 
tomy, pylorec 

1 yr after opera 

tuberculosis 
sanatorium, 
takes 81 units 

Whipple 

1940 



Pancreatic calculi 
dilated duets, 
ami fibrosis 

, Total panTeatoc 
tomy, duodenec 
tomy, pylorec 
tomy, and 
splenectomy 

Died on seventh 
postoperative 
day 

Leoj aril 

Orr 


45 


Chronic cystic 
pancreatitis 
fibrosi*, and 
pancreatic 

Rc-ection of head 
of pancreas, 
pylorus, duo 
denum and 

15 cm of 

jejunum 

Condition good 

4 i/j mo after 
operation, has 
returned to 
regular 
occupation 
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KESFCTIO\ OF THE HE \T) OF THE PANCREAS AND DUODENUM 
FOR MULTIPLE PANCREATIC CALCULI 
Jack AI Liopvrd, AID, and Thomas 0 Orr, AID, Kansvs Cm, Kan 
T JNTIL rc<?ttitl> pancreatic calculi ha\c been treated surgicallj hj local ex 
eision This treatment is satisfactory when the calculi lie in the major 
duets und are easih accessible In some eases there is a diffuse lmohcment of 
the duets or a Eeneial calcification lmolyins; a portion or all of the pancreas 
In such cases partial or total pancreatectomj js necessary to eradicate the disease 
Clagctt, 1 in 1946, recorded the first ease of total pancreatectomy for ex 
t ensue calcareous deposits involving the entire pancreas In a discussion of 
resection of the head of the pancreas for carcinoma, published in August, 1916, 
A\ Hugh and Olagett* mentioned a case of resection of the head of the pancreas 
for calcification In Noyemlicr, 1946 Ntizum 1 described a ease of calcification of 
the pancreas treated In excision of the distal two thirds of the gland In Decern 
her, 1946 AN hippie* discussed panrrcatie fibrosis associated with calcareous Jc 
posits and reported upon the patients treated In partial or complete pancrcatec 
tom\ He also included a caw of total paneicateetomv reported to him per 
snnalls In 7mmnger 1 In these reports theic is a total of nine eases of radical 
resection or c\cision of the pancreas to which we odd one case of resection of 
the doudemmt and head of the pancreas for multiple calculi (Table I) 


C\SE RETORT 


J JI R, a white men agel -*J year* wa* admitted to the University of Knmna Hospitals 
CM 27 1040, Complaining of Wpjer abdominal pain 

Jlufory —For nine ^ears tlu« patient l»l epi ole* of upper abdominal pain which re 
curreil about erery three or four month* anl usually lasted from seven to ten iU\* The pain 
was of a persMtent, /lull tvpe nnd M' relieved only I \ morphine 1 hiring the at tar Vs tl ere 
was anorexia so I conaUprtion )ut at bo Dr»e was Jleri nuv nju-ra, vomiting or jaun lice 
During the first attack of pain nu appen le tou>T wa* 4 me without relief Tno years More 
admn'ion to this hospital an exjloration "as done and a mass was Court i is the region of 
heal of the pancreas which wa* not diagnosed During the nme-Jetr [-error! the [•anrol 
gra luallv lost about twenty pounl* in weight 

fjOtimlMlflOn • — The findings on phv i al examination were essentially n rural With Ike 
exception of some abdominal ten lerncss in the epigastnnro two abdominal s» *r* flnd » 
questionable maw which could he felt at ove the tin bibru' The Mood amylase was tie mg 
(Fomogjl), Mood sugar Ml mg serum l } ate ~ Un N Itlerry anl < ranlill) anl total jntein 
5 a fwams Tie total fat in the stool nas _< jer eat The „!u o c tolerance lev n js normal 
Xray of the upper nbdomen showed numerous calcific 1 areas m the head of the 1 anerca* 


(Figs 1 and 2) 

Operation ^Tlie <hte of the operation was Nor 
made Many adhesions were eocountere] as a result ot 
was about twice its normal sire sol was very firm an 
effort was made to locate tie stones n i the pamreitw d 
It was then kuM to rewore the heal of tl e p 
Childa was used for the resection (Fig 3) The I pad o 
08 UU nu , f {be jejunum were excise*! 

p’Aa .W •»' " "• 

Sc d „J l°r PW “•'' h ’* m ' m 


{ met operation Thp pancreas 
<luLr throughout its length An 
without success 

cas The technique suggest el b» 
- ; uoLrias duodenum pyloric end 
ins mis* The distal end of the 
1 An end to-end anastomosis was 
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LEOPARD AND ORR MULTIPLF PA NCR* VTIC CALCUI I 

Follov. vp — -After leaving the 1 ospital this patent hal an attack of fever which was 
apparently due to cholangitis He recovered rapidU an\ returned to work seven week* after 
operation On March 15 1947 four anl one half montl s after operation he was free from 
pain and working full time at his occupation 



Plf 8— Completed operation il on Inc end to en 1 pancreatlcojejunostomy end to side choledocho 
Jejunostomy and end to *i te gastrojejunostomy 


St M MARY 

Certain cases of extensive involvement oi the pancreatic ducts with calculi 
or diffuse calcification of the pancreas causing intractable pain mav he success 
fully treated by partial or complete panereateetomv The results thus fir 
published indicate that both partial and complete panereateetomv arc well 
tolerated The hv pcrglv ecmia resulting from complete pancreatectomy can he 
controlled by insulin It is suggested that |>osiopentivc ascending biliary duct 
infection which sometimes develops as a result of duodeiiectoinv may he reduced 
to a minimum hv increasing the distmec between the eholedochojejnnostomv 
and the gastrojejunostomv 

RFfTRFNCIS 

t CVagett O T Total Pancreatcctom' \ Svmpo«ium fronting Four Successful Caws 
n With Metal ohc Stu lies I roe Staff Meet Mavo Clm 21 2o 19-jr 

- Waugh J M and Clngett O T Hcwti n of the Puodenom and Heal of the Pancreas 
for Carcinoma Si rrFRV 20 _ t J MO 

3 Nuium F Diffuse t nh-ifiration of the Pancreas J A M A 132 574 194C 

4 Whipple AO Ra heal Sutgerv for Certain Cases of Pancreatic F»l to*is Associated 

With Calcareous I»epo its Ann s urR 121 «nj i<>46 

5 2 nuioger M M Rcportcl br Wlijple as a Personal Communiration Ann. Sure 124 

'“U VHf 

6 Chill C <1 l\increnticojejuno*ton v aal Other l roblom* A? ofiated With tie Surgical 

Management of Careinomi Involving the Heal of the Pancreas Ann Snrg 119 
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SURGfRY 


distal to the gall i» f t anastotao“is, using an inside row ct tatpil sutures and aa out'ide row 
of interrupted silk sutures The jejunum and it* mesentery were sutured to the mesocolon 
to prevent herniation The aWommiJ wound was closed with silk A dram was passe*] down 
to the right of the common duct which emerged at the right end of the incision. This patient 
made a very good recovery anl a ns dj«mi«*ed from the hospital on the thirteenth postoperative 
day. 

J'alMopSf — Chronic ejstie pancreatitis, fibrosis, aol multiple pancreatic calculi were 
found 



Ffg J —Kadtotfrarh ahowlns calculi In head of pancreas 



Fig 


t-Radiograph cl resiled J)*ad of panereaa 
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ever, because of the nuisance involved in wearing a truss nnl local irritation produced by it 
be now desired operatire correction There was a history of bleeding peptic ulcer four 
years previously, but now he was as\n ptomatie in this regard and x rav news of the stomach 
an 1 duodenum taken recently were negatiTe There was no otl er significant history 

Physical examination revealed an apprel enure slightly built adult man with no 
significant findings apart from the local le»ion where what «eemel to be a t epical indirect 
inguinal I emia protruded 1 1 rough the external inguinal ring descending as far as tl e upper 
portion of the scrotum. The I ernia was readilv relucible anl wlen reduced pressure upon 
tie internal inguinal ring maintained reduction through coughing or 'training Wen pres 
sure upon the internal ring was released the 1 ernia again proroj tly deseeded into tlie canal 
anl out the external ring The po« ibdity of an interstitial incisional heinia was considered 
anl the right lower rectus a[ pen lectomv «ar was examined carefully with this in mind 
However, no evidence of deficiency weakness or abnorn al impulse coul 1 be detected along 
the length of the scar which seen el soli 1 in its entirety Ateorlingly, tie lesion was con 
ailered to be an ordinary indirect inguinal hernia nnatomicallx mdepenlent of the previous 
o|>cratire site 

The patient was almittel to Tie Mount *Mnai Hospital May 5 1940 ('No 54S3^G) anl 
wax operated upon Max f An inguinal in i«ion xvas ma !e ami the external oblique a| oneurosis 
was incised in the direction of its fibers through the external ring The lower leaf of the 
aponeurosis of the external ol tique wa« ili««exted free to exj ose Poupart s bgament and the 
upper leaf retracted upward to expose the spermatic xord emerging from beneath the internal 
oUique muscle Tie cremaster fascia was mciscd and tic 1 ermal sac oxerlying the sj ermatic 
cord antero*uperiorlv was identifiel Tie «ac was opened anl a nubbin of omentum which 
it contained was reduce 1 into the peritoneal cavitx Traction was made upon the sac by 
a finger placed within it and di'«evtion of the sac from the cord structures was proceeded 
with As the dissection was carne) proxunally the sac was observed to liverge supero 
medially from the cord structures in the region of the internal nng Moreover it was now 
recognized tl at nowhere in its extent lal tLe 'ac licen as clo ely aprlic 1 to tie cord slruc 
tures as is orlmarily the case and a suspicion that an unusual variety of hernia was being 
encountered pos«ihly an incisional interstitial hernia which ha 1 not been discernible cl nically, 
now began to make itself felt Further examination in the region of the internal ring re 
sealed that the sac not onlv actually diverge 1 superomediallj from tie corl structures at 
this point but that it extenled as a tabular «a<_ for a con«i lerable distance above tl is level 
Accordingly tie internal oblique and transver-us abdominis mu<cles were divided vertically 
and the sac was then easily followe 1 in a course leading at first behind the internal oblique 
muscle and then behin 1 the rectus abdominis to the lower end of the ol 1 appen lectomy scar 
where it was Reen to emerge from n defi lency in the transver«alis fascia At this point the 
»ac was transfixed anl the excess cut away The tran«ver«alix fascia was closed over the 
•tump Tie internal oblique anl trans\ers U s ablomims muscles were repaire 1 with inter 
rupted suture- The cord was delivered anl the lran«ver«ahs fascia deriving the direct 
space an 1 the internal ring were plicate 1 as there seemed to be some loss of normal tautness 
in these areas The upper leaf of the external oblique aponeurosis was brought down to the 
shelving edge of Poupart « 1 gament ao 1 the lower leaf was overlapped across the suture 
line with subcutaneous transplantation of the cord The ‘kin was rlo-ed with Michel clips 

The postoperative iourv was entirely uneventful nnl tie patunt was discharged with 
| rimarv heal ng on the eleventh j toperative lav He was >een for a rleckup on Dec 11, 
1^4C at which time he hal n tom|larats anl the wound was soli lly healel with no evi lence 

COMMENT 

Hernias develop interstitialh when that is the least resistant path to take 
Thus the ordinary interstitial inguinal hernia is most commonly found m asso 
ciation with an undeseended testicle in which case the preformed processus 
vaginalis no longer leads to the scrotum and hence eliminates this as the path 
of least resistance In Fishers cases the pathway between a McBumey tn 



PO t sTAPIMIM)ECTOM\ INCISIONAL INTERSTITIAL INGUINAL 
HERNIA 


Edward E Jrmhus, SID, New York, N I 

pISIIER, in Starch, 1946, reported eight cases of postappcndectomj inter 
( ®Llial inguinal hernia All followed SIcBurney incisions, and all were 
fal*>c ’ hernias in that none had a peritoneal sac The herniating structure, 
omentum in each instance, emerged through a defect in the peritoneum of the 
McBurney incision and made its wa> under the transversus abdominis and 
internal oblique muscles into the ingitinil canal This it traversed to present 
at the external inguinal ring where it simulated an inguinal hernia upon 
clinical examination 

The following month I was visited lij a patient who complained of a re 
ducibte bulge in the right groin which had appeared shortly after an appemlec 
torn} with drainage performed in 193G On examination there was a well 
healed right lower rectus appcndectomv scar and an independent, reducible 
right indirect inguinal hernia Because of Fisher's recent article 1 examined 
the patient with particular care for evidence of a defect at the lower end of 
the rectus scar None was appreciable climcallj so it was concluded that the 
lesion was an ordinary inguinal hernia particular!) in xiew of the fact that 
the patient had had complete relief for many yean from the wearing of an 
ordinal - ) inguinal truss The frequent occurrence of inguinal hernias following 
appcndectomv had been noted b) Iloguet and In- Watson, who attributed the 
occurrence to a weakening of the abdominal wall produced b> mjurv of the 
nerve supplv of the muscles of the internal ring mualh the iliohypogastric and 
sometimes the ilioinguinal nerves 

At operation the hernia proved to be of a vnrictj hitherto undescribed 
A true incisional hernia was found which descended from the lower end of the 
rectus sear behind the rectus and internal oblique muscles to enter the inguinal 
canal which it traversed to make its exit through the external inguinal ring 
While related to those reported b\ Fisher it differed from them in that it was 
a true hernia rompletclv enclosed in a peritoneal sac and it made Us wa> to 
the inguinal canal from a right rectus incision rattier than from a McDurnev 
incision as in the cases lie reported While it is hkclv tint such hernias have 
been encountered bv others I was unable to find anv such in the literature and 
hence feel a report is warranted 
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ever, because of the nuisance involved m rearing a truss nnl local irritation produced by it, 
he now dewied operative cortex tvon There «JW a lu-tory of bleeding peptic ulcer four 
years previously, but now he was asymptomatic in this regard and x ray views of the stomach 
ami duodenum taken reeentlj were negative Theie was no other significant history. 

Physical examination revealed an apprehensive, slightly built adult man with no 
significant findings apart from the local lesion, where what seemed to be a typical indirect 
inguinal hernia protruded through the external inguinal ring, desi ending as far as the upper 
portion of the «crotum The hernia was readily reducible and, when reduced, pressure upon 
the internal inguinal ring maintained reduction through coughing or straining V hen pres 
sure upon the internal ring wax released, the hernia again prompt!) deseeded into the canal 
an 1 out tie external ring The possibility of an interstitial incisional hernia was considered 
an! tie right lower rectus appender tomv scar was examined carefully with this in mind 
Ifou ever, no evidence of deficiency, weakness, or abnorm il impulse could be detected along 
the length of tlic scar, which «ccmel solid in its entirety Accordingly, the lesion was con 
s lere 1 to be an ordinary in lirect h guinal hernia, anatomically independent of tl e previous 
operative site 

Tie patient "a* admitted to The Mount Sinai Hospital May 5 19-16 (No 54938C) and 
was operate 1 upon May 0 An Inguinal lnunon was made and the external oblique aponeurosis 
was incise 1 )n the direction of its fibers through the external nog The lower leaf of the 
aponeurosis of the external oblique was dissect el free to expose Fuupart’s ligament and the 
upper Wf retracted upward to expose the spermatic cord emerging from beneath the internal 
othquc muscle The cremaster fascia was inci«cd and the hernial sic ovcrl) ing the spermatic 
cord aotero«uperiorly was identified The sac was opened and a nubbin of omentum which 
it contained was reduced into tie peritoneal cavitv Traction was made upon the sac hv 
a finger placed within it and digestion of the sac from the cord structures was proceeded 
with As the dissection was corned proximslly, the «ac was observed to diverge supero 
medially from the cord structures m the region of the internal ring Moreover, it was now 
"tognite I that nowhere in its extent had tl e «ac licen as clo-ely nj plied to the cord struc 
lures as is ordinarily the case, and a suspicion that an unusual variety of hernia was being 
encountered, possibly an incisional interstitial hernia which ha 1 not been discernible clinically, 
now began to make itself felt Further examination in the region of the internal ring re 
'ealed that the sac not only actually diverged superomcdially from the cord structures at 
this point, but that it extended as a tubular sac for a considerable distance above this level 
Accordingly, the internal Ol lique and trnnsversus abdominis muscles were divided vertically 
and the sac was then easilv followed in n course leading at first behind the internal oblique 
muscle and then behind the rectus ablonums to the lower end of the old appendectomy scar 
where it was seen to emerge from a deficiency in the trnnsxer«alix fascia At this point the 
sac was transfixel and the excess cut away The transversalis fascia was closed over the 
stump The internal oblique and tran«vcr«us abdominis mustles were repaired with inter 
rupted sutures Tbe cord was delivered anl the transversnlis fascia overlying the direct 
space and the internal ring weie plicate 1 as there sccmel to be «ome loss of normal tininess 
in these areas The upper leaf of the external oblique aponeurosis was brought down to the 
shelling edge of Pouput s ligament and the lower leaf wns overlapped across the suture 
line with subcutaneous transplantation of the cord The skvn was closet with Michel clips 

The postoperative cont'e was cwtwsls owe vent tv.', awl tW ycAv«A was AisrVnyrA wifl> 
primary healing on the eleventh postoperative div He was «een for a checkup on J>oe 11, 
1*411 at winch tunc lie had no iom| hints and the wounl was solidly henlel with no evilebce 
of reiurrenee ot weakness 

COMMENT 

Hernias develop interstitial^ when that is the least resistant path to take 
Thus, the ordinary interstitial inguinal hernia is most commonly found in asso 
ciation with an undefended testicle, in which ease the preformed processus 
vaginalis no longer leads to the scrotum ahd hence eliminates this as the path 
of least resistance In Fisher’s eases, the patliwav between a McBnmey in 
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crsion and the inguinal canal is ob\ lously an easy one to traiorsc as a moment's 
reflection on the anatomy will show Actualij , a herniation through a defect 
in the transtersalis fascia at the lower angle of a McBurnej incision is prae 
ttcalli within the inguinal canal since iC is situated posterior to the infernal 
oblique muscle which forms the anterior wall of the inguinal canal, and anterior 
to the transversals fascia winch forms the posterior wall of the canal To 
enter the canal itself it needs onlj to travel a short distance mfcnorh in a 
preformed fascial plane, a pathway which should offer little resistance Hence, 
such an occurrence should not he uncommon and it is surprising that there is 
no record of it prior to Fisher's report . 



The pathway m the cast reported here dots not differ substantial!} from 
those in Fisher’s eases despite the ongm of the hernia trom the lower angle 
rectus incision In bnef the j athnsrenesis was as follows (Fig 11 
A defect in the traimeraolis fman dontolcvi »as present it the <lcjlitas« «« 
A . 1 . , or «n<rle of the right rectus incision This was below the let el of the 

f ^ Arising ». ,h« po„„ per, toned see 

1 ; n " fhe defect m the transveralw fascia to he between it and the rectus 
througl , sac developed this plane offered the least resistant 

abdominis muscie 
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I athwaj ond it pushed its vvij inferolatei ills m a course leading first behind 
the rectus abdominis muscle and then behind the internal oblique (and trans 
versus abdominis) Once behind the internal oblique its location was the same 
as m Fisher s eases and entrance into the inguinal canal occurred in identical 
manner bj further downward extension A crucial point in the pathwaj the 
hernia took is the origin of the sae below the level of the line of Douglas Below 
this level the rectus muscle lacks a posterior sheath and sccordinglj no fusion 
of anterior and posterior sheaths at the lateral border of the rectus exists to 
prevent the crossing of this border bj the hernia Also since the outer border 
of the rectus curves inward below the level of the line of Douglas an almost 
directly downward course of the hernial sac will carry it across the lateral Tec 
tus border to a position behind the internal oblique Therefore a natural 
fascial pathwaj is seen to exist along which a hernia developing at the inferior 
angle of a right lower rectus incision can eisilj pass to enter the inguinal canal 

The case reported was a true hernia in that it possessed a complete peri 
toneal sac differing in this respect from Fisher s eases V. common fascial 
covering enveloped both the sac and the spermatic cord which was presumed to 
be cremaster fascia acquired from the internal oblique muscle as the sac entered 
the inguinal canal m the same manner as the spermatic cord acquires its cover 
mg of cremaster fascia However the common covering ma\ merely have been 
adventitial tissue developing over the nine j ear period that the hernia existed 
and the truss was worn 

It is of interest that no sign of origin from the old incision could he de 
tected chmcallj even though this was specificallj sought The clinical findings 
were those of an ordinary indirect inguinal hernia The importance of this 
surgicallj is obvious as a cure will not be obtained unless the true nature of 
the hernia is recognized at the operating table 

SUMMARY 

1 A case of a hitherto undisenbed vanetj of hernia is reported The 
hernia a postappcndcctomv incisional interstitial inguinal hernia descended 
from the lower angle of a right lower rectus incision posterior to the rectus 
and internal oblique (and transversus abdominis) muscles to enter the inguinal 
canal which it then trav ersed 

2 On clinical e\ munition what appeared to be a tv pieal reducible indirect 
inguinal hernia was found extending through the external inguinal rm" into 
the upper scrotum The rndit rectus scar appeared to be solid and the hernia 
independent of it Onlv it operation was the true relationship discovered 

3 The pathogenesis of such a hernia is discussed and the importance of 
recognizing its true nature is stressed 
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T IIF desiral »Jjt\ of measuring renal function as accurate!} as j oxsi) Ic in the 
wounded was clear at the outset of this stud} In tile majoritj of cases 
phetiolsulfonphthafem cxcretorj cai*acitj and urine concentration tests where 
p&ssihJc (m conjunction with routine umalvxes and blood iliunistn detemma 
tions) were used as a means of estimating rctia! function Afanmto! and sodium 
para amino hippurate for the estimation of iJomcnilar filtration rate effective 
renal blood flow and maximal tubular exercton capacitv did not become avail 
able to us until the list weeks of the Italian campaign The results of the 
I henolsulfonphthalein urine concentration and the few clearance tests per 
formed will be described 

rilENOLSm.FO'.PItTHAlFlN EXCRETOm CU*ACtTl 

Practical considerations presented estimating phenoLsuIfonphthalem excrc 
torj eapacit} until after operation all of the measurements were made post 
operatueh (or in the few eases which had no surgery after the patients had 
been transferred from the shock ward) and usuall} manj hours after a le i iate 
resuscitation had been effected Two mam groups arc included ( 1 ) that in 
which the test was done within seventy two hours after wounding and l2) 
that m which it was repeated after the third djj if initial cscreton caparrt} 
was impaired in order to follow the rite of recoven Jniluleil in the latter 
group arc three patients m whom initial phenobulfonj htJialein trstn were lone 
later than the third da\ after wounding but in whom the ipiantitv of die 
excreted was low 

Technique 0/ Te«f — The following techni iu< of performing this test wax 
common)) emph) ed Sn milligrams of phcnohulfonj hthalem were injcetel 
mtravenouslv and unne collections made 1 > 30 60 and 1°0 minutes later 
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It was necessary to use an indwelling catheter in practically every case to 
insure accurate collection Oral intake of fluid was restricted in most patients 
at the time the test was performed therefore m order to promote urine flow 
a liter of 5 per cent glucose in normal saline solution or 10 per cent glucose in 
distilled water was frequently started intravenously about one half hour before 
injection of the dye 

Excretory Capacity itt the First Three Days After Wounding — The aver 
age results of the test and other pertinent data in 57 cases* during this period 
arc shown in Tabic I and Fig 1 

The most striking feature is the difference between the percentages of dye 
excreted by the 20 patients with no shock and the percentages of dye excreted 
by the 37 patients with slight moderate and severe shock Average excretion 
during all periods was normal in the no shock group (sec discussion to follow 
on relation to type and duration of anesthesia in this group) During the first 
half hour excretion was low in all patients with initial shock and was lower 
with increasing severity of shock Although standard errors of the mean are 
rather large and although there are no significant differences among the three 
groups with slight moderate or severe shock the qualitative variations are 
evident After the first half hour average dye excretion became normal in all 
patients except the 14 with severe initial shock In these 14 patients the aver 
age excretion was significantly less than normal even after two hours 

The total amount and rapidity of dve excretion are well correlated with 
average nonprotcin nitrogen values determined on the same days the dye was 
given as shown by the higher average nonprotem nitrogen values m each group 
according to seventy of shock (see Table I) Likewise the number of cases 
with high azotemia oliguria or anuna rises with increasing seventy of 
shock t 


Incidence of initial by pottnsion i sv stolic blood pressure 80 mm of mercury 
or less) increases with scienty of shock 27 or 2G patients with severe or moder 
ate shock had low blood pressure during the period of shock 

Effect of Anesthesia — One might argue that the diminished ability to ex 
orctc phcnolsulfonphthalem in these cases was largely or partially due to the 
effect of anesthesia especially ether Our data indicate that this is not true 
In the 20 patients with no shock and m whom phcnolsulfonphthalem excretion 
"as normal (Table 1 and Fig 1) the anesthetic agents employed were as 
follows ether alone 3 cases pcntotlial alone 1 case pentothal induction fol 
lowed by ether 16 cases The average length of anesthesia in these 20 was 1 60 
* 021 hours the phcnolsulfonphthalem test was started on the average 8 39 
^ 1 2S hours after anesthesia was ended If ether per se had any marked effect 


\ enter n 0> ,be 21 Ml no rtiorjt | & r°ght shock and 5*' 
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upon dje excretion, it should be ev ident in this group in which shock and hypo 
tension were absent Further evidence that anesthesia did not affect the ability 
of the kidneys to excrete phenolsulfonphthalein in this senes is that the average 
time between wounding (and hence in most cases between anesthesia) and 
determination of excretofv capacitv was considerably greater in those cases 
which showed greatest diminution of excretory capacity (Tabic 1) Ether was 
used in all 31 patients with diminished excretion and coincident varying degrees 
of shock, except one patient with a crushing injury who had no anesthesia 
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ot> capacity In S7 woundei patients 
its of percentage of phenoUulfonpnthahen 
In the test (Minimum normal excretion 


Kofe of htvoitry of Phenohulfonphthulctn fxcrctonj Capacity — For those 
in ti rested in detail-. Table II is included showing phmolsulfonphthalcm ex- 
cretion and other pertinent data on l r i patients m whom the test was repeated 
one or more times 

Table II shows that of 1"> patients in whom the test was done on the fourth 
or filth postoperative da\ 7 had normal excretion Ml of these 7 had abnormal 
excretion during the hr-t thne davs after wounding 2 lnd moderate initial 
mock 3 slight shock am! 2 no shock Of the 8 patients m whom dve excretion 
"•as low On the fourth or fifth postoperative div s, 3 had undergone the test 



P Recovery op Phenols tjuo*fpnniALEU» Excretory Ca ncirr Fouo»t 
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for the first time during this peuod and 5 are known to have had diminished 
excretion during the first three dajs Of these 8 patients the degree of initial 
shock was slight in one moderate in 4 and seveit in 3 Three cases conformed 
with the sjndrome of recoverj diuresis 

The test was repeated between the eighth and fourteenth daj s in 4 patients 
One hid normal djo excretion by the eleventh da\ Another had slightly dimin 
isl ed excretion during onlj the first fifteen minutes on the eighth day Two who 
had recover} diuresis still had abnormal excretion on the twelfth and fourteenth 
I ostoperatn o daj s respcctn elj 

A\ith the exception of one patient who died with alkalosis and renal failure 
(Case 107 Table II) all patients in whom initial test results were low showed 
improved dye excretion as tests were repeated Improvement was reflected 
rineflj m abilitj to excrete increased amounts of d>e during the first thirty 
minutes although total amount excreted increased also with passage of time 

The time required for phenolsulfonphthalcm excretory capacity to return 
to normal is well correlated with urine output nonprotem nitrogen retention 
and degree of initial shock and hypotension (see Table II) In general, those 
vutli normal urine output or onty slight suppression minimal nitrogen retention 
and slight shock recovered most rapidlv 

RtSM CIFVRWCE STVMEJ, 

The piedominance of histologic changes in the lower nephron and the 
paucitj of glomerular damage seen in the hidnejs of patients who died of 
this svndrome immediatclj raised the question of how much functional impair 
ment corresponds with anatomic alterations 1 One obvious approach to solution 
of this problem would be m utilization of clearance methods of measuring renal 
function This was done m 11 patients— a small scries but the largest obtain 
able after the materials neoessan for performance of the tests became available 
Method * — Mannitol was used for me isurcment of glomerular filtration rate 
(Cm) sodium para ammo hipj urate for effective renal plasma flow (Ci 4H ) and 
maximal tubular exeretorv idpncitv (Tniraii) Methods of analjsis are de 
scribed m a separate report 1 Quantities Mven and rates of administration were 
esseutidlh those suggested bj (.oldring and ( hasis J Indwelling multiple eyed 
cstheters were routine 1\ emploved The bladder was washed with 10 to 30 cc 
of phvsiologic saline solution at the end of each collection period followed b> 
10 to 20 cc of air to insure vomplete emptving of the bladder Protocols arc 
included with, the individual case histories and contain complete details 1 

T>ipc* Of Casts (Tabic III)— Five patients were studied within the first 
thirtv one hours after wounding hut after resuscitation hid been effected and 
operation completed One of these had no initial shock 1 slight 2 moderate, 
and 1 severe None hid n nonprotein nitrogen of Gi mg per cent or over 
tint K lugh xzotemn while we observed them Vnne output was normal 
throughout in 4 One patient was listed as lnving had oli„um m our original 
sense for one dav (Case 142) hut the oliguria was not severe and can he dis 
regarded since on the preceding and succeeding dav s urine output was satis 
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The remaining 6 patients were first studied between three and thirtt dais 
after wounding All of them had “high azotemia” at Some time dunn? lbejr 
course One had no shock, 2 moderate, and 3, severe In 3 patients clear 
attces were first measured while renal failure was seiere, and repeated after 
recovery diuresis had taken place A fourth haJ seiere renal failure, hut 
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clearances were not done until thirty da\s afttr wounding, by which time e 
had a recovery diuresis and plasma nonpiotem nitrogen was normal The re 
raaining 2 died sixteen hours and file dajs respectu ety , after clearance studies 
were done, in both cases uremia was coincident at death but not a primary or 
contributory cause of death 

Further pertinent details mil he found in Table III and the indmdual 
ease histones 1 
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1 Filtration flatt and £ff«ctne Plnavna Flow (Table 1JJ and Fig 3 ) Tte 
vafues for the filtration rate an<l plasma flow were significantly below norm] m 
one parent twenty hours after wounding (Case 139), he was the only one of 
the 5 studied during the earlj postoperative period who had severe initial shock. 
In 2 other patients gWruUr filtration rate and plasma flow were in low 
normal ranges 



Marked diminutions of both lomponents in tb* 3 patients with severe 
renal failure arc evident (Cases 133 138 a nd IK)) There are lesser degrees 
of impairment in the 2 w whom renal failure was only coincident in subsequent 
death (Cases 143, 147). and in the patient who had fairly well recovered from 
renal failure (Case 125) 
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The tendency of glomerular filtration rate and effective plasma flow to 
dimmish proportionately are demonstrated in most cases by the relatively 

normal filtration fractions ( ■ 1 — ) Each of the three patients with very 

t-rAH 

low filtration rates and plasma flow had moderate hj pcrtension at the time t e 
tests were performed In none are the high filtration fractions characteristic m 
essential hypertension present 



normals dorlvi 
Tjr-r- — to be *bo\ e 


nitration rate an 1 maximal tubuUr exci 
nentlonetl In H£» 2 and 4 Tl ere U & tend* 




2 FfttUu JBtnnl Blood Flair l Table III, Fig 3) Here the influence of 
low heniatocnt is shown Total effective blood flow is proportionatelv reduced 
more than efft etiv e plasms flow in most cases 

3 Vartwiof Tubular Fscrctory Capacity (Table III, fig -t) Variation is 
wide ill measuring maximal tubular excretorv capacitv but it was signifieanth 
low onlv in the 3 patients with marked renal failure It is of interest that the 





SORGER1 


one patient with sescre initial shock who was studied twcntj hours after wound 
mg had low filtration rate and renal blood flow but normal Tm (Case 139) 
Relating plasma flow to maximal excretory capacity { - £ P *. H - ) diagonal 

TlUpAH '* ° 

line in Fig 4, gnes an expression of the virtual quantity of plasma cleared 
per unit of functional!} actne tubular tissue Ratios below normal should in 



Fig 8 — Patient with severe renal failure and BUb: 
Mean normals ate those used In FIs' 2 through 5 am 

Table ItL The ratio represented on the forty n 


y diuresis (OujsMM 
es are those «1«“ *" 

s calculated »r ‘ ulB * 


r pla; 




es for all three components 


sly Not (1) relatively proportionate reduction to /‘""f-Slw 
m and maximal tubular excretory capacity and <21 »»•' 


dicate relatnc renal ischemia It may be significant that this ratio was norma 
or below normal m 9 cases, and that it was lowest in the patient tested short v 
after he had recovered from seseic shock (C asc 139) 

Cjt i 

Relating filtration rate to maximal tubular excretory capacity ( h 

diagonal line m Fig 5, gives an expression of glomerular function per unit of 
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functioning tubular tissue Ratios below norm'll should indicate greater relati\e 
impairment of glomerular function than tubular and high ratios the reverse 
Nine of the 11 have either a normal or a low ratio a fact difficult to caplam m 
new of the anatomic lesion in this tv pc of cfl^c 

4 J?dtc of Recoi try (Tablt III Figs 6 7 and 8) Three patients who 
had severe renal failure but recovered are represented Initial observations 
«eie made during periods of miximum fiiluro sul sequent ones after rciovcrv 
had largelv taken plicc In gemral on the basis of clearance measurements 



r — Patient »ltl severe renal (allure an l subsequent recovetj Uure«ls (Case l >01 Sources 
are the same as mentioned In 1 lg o 

fl ll portions of tbc nepbron were about equallj affected recoverj likewise 
occurred at about an even rate in all portions Restitution of function was 
a Pparenttj complete fortj nine dajs after wounding in 1 patient (Fig 6) par 
tialU so in the other 2 patients twentj six dajs after wounding (Figs 7 and 8) 

URINE CONCENTRATION TENTS 

Although the value of the urine concentration test was self evident, pne 
*«<*at difficulties prevented our using it as a meisurc of renal function in matij 
«fces Fluid restriction during the first few postoperative dajs was almost 
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onf» patient with sesere initial shark who was studied twentj hours after wound 
ing had low filtration rate and renal blood flow but normal Tm (Case 130) 

Relating plasma flow to maximal etc ret or j capacity ( -Q&H- ) diagonal 

Tiupah ' 3 

line in Fig 4, gues an expression of the virtual quantity of plasma cleared 
per unit of functionally attne tubular tissue Ratios below normal should in 



dicate relative renal ischemia It maj be significant that this ratio was normal 
or below normal in 9 cases, and that it was lowest in the patient tested shortly 
after he had recovered from severe shock {( ase 139/ 

Relating filtration rate to maximal tubular excretory capacity ( )* 

diagonal line in Fig 5. gives an expression of glomerular function per unit of 
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Tabie It 


SPECIFIC I 
citvvm 1 

dvys | 
FROM 

1 WOUNDING 

nrcREE or initivl shock 
(no ot cvses) i 

IMTIVL 1 
1IYPOTEN 

sws 

OLIGURIA 
OR ANURIA 

• high | 

AZO 

i TF'Un" . 

TOTAL 

1 BUS 

OF | 

URINE ' 

[ Toripst | 
| TEST 

| NONF 

1 1 M0D 1 
| SLIGHT | FRVTE] 

SEVERS 

(NO OP 
CVSES) 

(NO OF 
CVSES) 

| CASES) 

1 CASES 

Over 1 O.a 


1 3 


3 | 

s 

6 

2 


1019 to 

nu 

2 to 8 ! 

0 

1 8 

0 

5 

5 



Under 

1019 

1 to 17 

1 

1 1 

3 

4 

5* 


6 


•AetujJ output unknown In too ca«rs but e°°*> prc*u«np« '« ev Hence of oHRurla present 


Of the 17 patients in whom there win no impairment of concentrating 
ability during the first week after wounding 8 hail initial moderate or sev ere 
shock and initial hypotension Two of these 17 subsequently had high azo 
tetma Of the 9 patients with slightlv decreased ability to reabsorb water 
from the kidnev tubules (specific gra\ itv 1 018 to 1 024) 8 had moderate initial 
shock 5 initial hypotension r > oliguria or anuria and one high nzotemn 
In the group of 6 cases with marked impairment of concentrating ability 4 
had moderate or severe shock and 4 had hvpotension Five of these 6 had 
marked and prolonged azotemia and have been discussed previously in this 
paper and elsewhere 1 * 

The test was done more than once in 8 patients Of 2 in whom conccn 
’ration was 1018 at the time of the first test each concentrated to 1020 two 
and seven days later respeetivelv One whose specific gravitv at first was 
1017 concentrated to 1022 three davs later Of the 3 cases just mentioned 
one also had high azotemia and oliguria and 2 had normal urine output and 
nonprotem nitrogen under 65 mg per cent The remaining 5 had recovery 
diuresis and after periods of fourteen to foru davs were still unable to make 
a concentrated urine 

Although this senes is vtrv small there is a suggestion that the concen 
’rating function of the kulnev x follows somewhat the same pattern as the ability 
to excrete phenolsulfunphthalem mannitol and sodium paiaammo hippurate 
Ability to concentrate urine mi' diminish following shock and impiovc over a 
period of three to seven davs unless renal failure is severe (recovery diuresis) 
,n which case maximal tubular reabsorption of water remains diminished for 
many days or weeks In two cases specific gravitv was fixed even after clear 
anoe of mannitol and sodium para amino lnppurate had returned to normal 
(Cases 125 and. 133’) 


DISCUSSION 

It has been demonstrated bv I auson Bradlev and Coumand* that during 
’he state of shock glomerular filtration rate and effective plasma flow are rc 
duced These workers have further advanced evidence that reduction in renal 
Hood flow is mediated In active vasoconstriction of the renal blood vessels as 
well as by reduction of arterial pressure 

None of our studies were carried out during the state of shock Those 
Performed in tie first few days after trauma suggest that the reduction in 
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ahms inadvisable for the patients’ welfare Pitmtrra was therefore emplejed, 
asm? the accepted method of administering 05 ee of posterior pitmtaiy 
evtraet (10 units) subeutaneouslj and collecting urine specimens one and two 
hours afterward -Mam of the patients in whom ue should like to have known 
concentrating abilitj were rectmng considerable amounts of sodium chloride 
ittfratenovs/v rfativ Since the anfidiuretic hormone is less effective after salt 
induced diuresis the number of patients in whom the pituitnn test would have 



b%en complicated If' went administration ot normal saline solution was large, 
but in most uwtm( t a \u did hot feel justified in requesting that the saline win 
Uou be withheld A compromise regimen irjs established in which dll parenteral 
fluids were withheld for a period of sewn to eight hours before the pituitnn 
vcai administered, where such restriction would cleatU not be harmful w ^ 

wav to tb& pal«nt 

D ta on the S2 patients in whom concentrating abilitv of the kidnejs was 
tested m this manner during the postoperative davs indicated are shown m 
Table IV 
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sufficiency The results suggest tliat all portions of the nephron suffer fnne 
tional impairment 

5 Ability to produce a concentrated urine may diminish following shock 
and rapidly improve oyer a period of three to sc\ en days, unless renal failure is 
sci ere, in which case maximal tubular reabsorption of water is impaired for 
many days Iu two cases urine specific gray ity remained fixed and low ey cn after 
glomerular filtration rate, effictne renal plasma flow, and maximal tubular 
excretory capacity had returned to normal 

REFFRFNCES 
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S Goldnng, W , anl Clmis II Hyi erten-ion nnl Hypertensive Disease New York, 1914, 
Commonwealth Fund 
4 Lauson, n D Bradley, S *' 1 " 

t V The Renal C 



fadnej function may persist for some days after shock is relived even though 
the usually accepted signs of renal failure (suppression of urine output nitro. 
gen retention) mav be meager These patients probably rapidly regain normal 
kidncv function 

If the initial insult, whatever it 13 is greater, the resulting renal insufil 
cieney is much more severe and prolonged, and m a significant proportion of 
instances results in death in uremia A feu patients do reeorer, hoirerer, with 
gradtnlh increasing function mer a period of divs to weeks as indicated by 
rate of recovery of abflitv to excrete phenolsulfonphthalein, by improved glom 
erular filtration, bv increased effective plasma flow, maximal tubular excreion 
oapacitv , and concentrating capacity of the urine 

Although the histologic picture in fatal cases might suggest a selective 
functional impairment of the lower nephron 1 our studies indicate that all 
functional tomponents of the Kulnevs are about equally impaired Glomerular 
filtration rate and effective plasma flow were reduced in essentially proportionate 
degrees in most of the patients we studied That there mav hav e 1 ecn some 
relative ischemia m these cases is suggested bv the fact that in the few cases 

where clearances were done the ratio of showed a tendency to he low 

TftlPAH 

One hit of evidence in favor of greater relative insult in the lower nephron 
should he cited from the two cases in which ability to concentrate unne was still 
much impaired after clearances had returned to normal Mannitol serves as 
a measure of glomerulir filtration, sodium para amino hippurate is hchevfd 
to lie excreted in the proximal tubules Urine concentration takes place further 
down the nephron in the loop of Ilenle Is this lag in recovery of concentrating 
capacitv a manifestation of greater relative damage to the lower nephron T 


si mm utr 

1 The results of measurements of phenohulfonphthalein excretory capaot'i 
glomerular filtration rate effective rttnl blood flow maximal tubular excretory 
capacity and urine concentration tests following wounding and sulwuuent 
resuscitation if shock was present have been prevented 

2 Phenolsulfonphthalein exerctorv capacitv determined within svvrntv 
two hours after wounding and after resnsi itation had been effected and surgery 
completed was significant dimmisliel in jaticntv with initial shock and was 
normal in those without lnitnl shock Where this measurement was rej eated 
excretory capacity rapidlv returned toward normal during the first two weeks 
after wounding in those patients with cvidchcc of minimal renal failure and 
more slowly in those with signs of more severe kidni*' damage 

3 One of 5 patients showed significant!' low glomerular filtration rate 
and effective plasma flow but normal maximal tubular excroton (apaatv thirty 
hours after wounding and severe initial shook Measurements of the same 
functions were normal in the other 4 pitients studied in the carlv period after 

none 0 ! n'lom <™l apFomMc «l,wk 

4 Six patients who had a imnprotcm nitrogen of 6 * m< per cent or 
h -her after wounding were studied during various 1 hases of their renal in 
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Tie amount of skin removed should l«s extensive Thro* finger! rendths from the edge 
of th» tumor on nil side** should be a mini mum 

In women in the premenopausal period, it is important to giro additional irradiation 
to the ovaries Radical mammectomy should not be performed if one of the following is 
present < 1 ) distant nwta«ta*es, (2) secondary or daughter growths in the shin, (3) fixation 
of th® growth to the che*t wall, (4) fixation of the no lea in the axilla (5) swelling and 
edema of the arms 

Simple masteetomr, combined with pro- and postoperative irradiation is sufficient in tho 
older age group Extreme radicatncss should be reserved for the younger patient 


Warren H. Cole, LeRoy Walter, and John Reynolds, t hicago Surgical Treatment of 
Foptie Ulcer — Thirty ca«es were analyzed in which vagotomv was performed for peptic 
ulcer with no operative mortality In all cases, there sa< a mnrke l diminution in gastric 
aeiditr anl relief of pain Tho following are the indications for vagotomv (1) intractable 
symptoms (2) pvlonc obstruction unrelieved by medic il measures (gastroenterostomy or 
gastrectomy should bo done along with the vagotomv ) (31 gastrojejunal ulceration, (4) 

gastric ulcers in which a high acidity is present and in which there is no suggestion of 
malignancv 

Tho insulin test will determine Ihe degree of rompletcni*s of the vagus nerve section. 
« complications of vagotomy arc not severe Onstrie retention can be eliminated by ade 
quite postoperative decompression. The Abbott Rauson tube was used postoperatively »n this 
•enes Cole and his associates prefer the abdominal approach for Tagotomy, in order to inspect 
* “leer and perform gastroenterostomy if necessary 

Virgil g Counsellor, Rochester, Minn The Etiology and Treatment of Vesico- 
vaginal Fistula Vesciovafcinnl fistulas are of three tv pcs ( 1 ) postoperative, (2) post* 
irradiation or rxhum therapy, (3) postpaxtnl 

oft T .f * m ° St comnlon *5T e ,s thc postoperative fistula The operative procedures most 
ea followed by fistulas are total abdominal hysteria tomv vaginal hysterectomy, and 
T »gmxl plastic Total hysterectomy is not aa widely indicated as some nre inclined to rec 
otnmen 1 


The bladder is injured in ono of two ways (1) It mav be actually cut, (2) a 
uro may be passed through tho wall of tho bladder into the lumen Wien tie latter of 
c'e two accidents occurs tho fistula does not appear for seven to ten days 

Coun seller advis-d strongly against the u«e of right angle clamps on the upper part of 
ri'k Va J’ ID ' 1 ’ bp(,au ' e He danger of including parts of the bladder in the clamp The 
enahi '° fe,,tl0 “ 19 sll 6 ht w,lprl the vagina is opened Direct vision with good hemostasis 
es the operator to be certain of not harming the bladder 
dete We ' ,llato urdo 8 lc examination is important The position and tvpe of fistula can be 
If th If th ° urcter 19 lnvolved n °d there 'a kidney infection nephrectomy is indicated 

Wimpkn™” 15 involro 1 nn ' 5 there ,s no evidence of kidnev infection it may be possible to 


rgical repair should be postponed for at 
" to transplant the ureter to the colon 


In the treatment of a postirradiation fistula, * 

1 ,htco 3W « is often necessary in such ca .. _. vl „ lJlc 

vewcof plctUr0 was ahown demonstrating the operative technique for the repair of a 

day. fill!,” fi3tU!a %aBml1 examlllatlon should not be performed for at least twenty one 
3 loaowing operation * 


Menard W Edwards, Nashville 


b,han 'urgery was performed, were analyted There 
1W *- ° n<) '''^'“^tomy Twenty eight of these 


Biliary Tract Surgery— Two hundred 


e 199 cholecystec 

? „ * ' '' - ; wer « acu te cholecystitis and of 

T>« ,nd , ™V’. "*•_'« “» P™, », stone, 

’"Wy tract 


s only questionable pathology m the 
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THE FIFTEENTH ANNUAL SESSION OF THE SOUTHEASTERN 
SURGICAL CONGRESS POSTGRADUATE ASSEUBtA 

I ousyille, K \ , March 10 T o 12, 1947 
Marshall L Michel, Jr , M D , New Orleans, In 

The fifteenth nnnvrvl session of the Southeastern Surgical Congre'i Postgraduate V* 
sejnblv was held at the Brown Hotel Louisville, Hv , on March 10, 1 1, an 1 I 1 ', 1 H~ 


E L Henderson presided and B T Beasley sen ed a 
general chairman of the committees on arrangement' 


secretary J B Lukins w 


R S Dinstaore Cleveland Surgical Aspects of Thrombocytopenic Purpura — Other 
platelet depress »g conditions niu't be ruled out The bone marrow i« usually n rmal in 
thrombocytopenic purpura Anv slight abnormality is merelv a reflection of bloo>l low Tie 
megsearyoevtes fail to demonstrate qualitative or quantitative alteration 

It the spleen is enlarged, one n probaUv not dealing « itli cs ential tl ronibocytopetic 
purpura The typical microscopic picture show* a tlight generalized hjperplvia of tic 
pulp end lymphoid tissue with little or no fibrosis and no unusual pigmentation or abnornal 
tells 


The aae-the in of choice for splenectomy is nitrous ovile and ether Jlinsniore rceoni 
mended s left oblique »ubco«tal incision The spleen is delivered medially and forward and 
a pick placed la tie posterior fo »a The gastro splenic omentum is divide! and tile va*a 
bfecia are ligated The lirnorenal ligament can then he plainly visualized onl ligated If 
adhesions to the colon are pre ent, these should be clamped nut ligated 

The irssclj of the splenic pedicle are dissected and ligate! separately En nn« e 
ligation i* permis ible but not desirable The spleen can then be removed in toto The splenic 
pedicle sloulJ be again carefully inspected The abdomen is closed in layer* with interrupted 
sutures of cotton 

Dmsmore reported a senes of twenty eight cases of splenectomy for thrombocytopenic 
purpura The arerage age was °0 years and 8 month' There were three death' a mortality 
cl 10 7 per cent Twenty two patients (78 0 per cent* were rare 1 or ibarkedjy improved 
Of sis patient * ib whom splenectomv was adw«ed but not performed four died 

postoperative evaluation of the patient depen Is entirely on whether or not Weeding 
'tops and how the pet tent feel’ It >• no longer believed flat a market platelet re*pnn-e 
indicates a good prognosis In many ea«*s , D which gooj results were obtained the platelet" 
increased onlv flightlv 

The most common cau«e of death is cerehral hemorrliage In tracts) lc teadarhe is often 
a premonitory symptom of this senou* complication 


William B Nicolson, Jr, Atlanta Carcinoma of the Brea-t— Its 
Treatment —There are four conditions which c nuibute to the devd pm 

the breast, (a) improper or no support (b) lactation , nastit!- (<ll > 

The importance of a property fitting bra«siere in orrect purport oi 
h sireL Mastitis us often a premalignant rondition The u e of the 
prevent' intraductal stagnation »s an important pha-e in the proper are cf .1 
P The treatment of cancer ot the breast is determine.) b> font fa. tore 
a =«..!. (21 nature of the turner, (3> age of the patient *, [hv-i si . 

. T v p treatment should be individualized to fit each part, ular ca-r 

P * “ ehoul 1 be radical and ‘booU combine 'urg.rv will, pre an) l^toperi 


Prevention and 
pnt of cancer of 
.tagnation 
[ the breast vra* 
breast pump to 
tic female breast 

1 1 extent of the 
condition of the 
Vs a rule, how 
itive irradiation. 
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TLe anioaot of shin rcmovetl should Ixj extensive Thrw fin rt r< fulfils from tlic edgo 
of tti* tumor on oil sides should lx? a minimum 

la women in the premenopausal period, it is important to give additional irradiation 
to the ovarii « Radical mammectomy should not lie performed if one of the following la 
jire»rnt (1) distant nieta«ia«cs; (2) secondary or daughter growth* in the si in (3) fixation 
of the growth to the cheot wall, (4) fixation of the no lea in the nxilla (5i welling and 
tilem-i of the arm* 

fi mplo ma*l cctoniv , combined with pre- and postoperative irradiation is sufficient in tho 
older *ge group hjttreme radicalness should lie reserve! for the younger patient 


Warren H. Cole, LeRoy Walter, and John Reynolds, Chicago Surgical Treatment of 
P 'c Ulcer— Thirty eases wero analysed in which vngotomv wns performed for peptic 
alter with so operative mortality In all eases, there wus n marked diminution in gastric 
tciditv and relief of pain Tho following nre the indications for vngotomy (I) intractable 
vmptoms (2) pi lone obstruction unrelieved l»y medienl measures (gastroenterostomy or 
gastrrctomv should be done along with the vngotomv ) (3 1 gastrojejuna] ulceration, (4) 

W'tric ulcers in which a high acidity is present and in winch there is no suggestion of 

mahgnancv 


The insulin test will determine tho degree of completeness of the vagus nerve section 
« complications of vagotomy aro not revere Gastric retenti in can be eliminated by adc 
(en^* I"^ to f‘ fratlTe decompression. The Abbott Raw «on tube was u«ed postoperatively in this 
' Cole and hi 3 a*«ociates prefer the abdominal approach for vagotomv, in order to inspect 
e nicer an! perform gastroenterostomy if necessary 

S Counseller, Rochester, Minn The Etiology and Treatment of Vesico 
iJfj ris tula — t esciovaginal fistulas are of three tvpes (l) postoperative, (2) post- 

Radiation o r radium therapy, (3) postpartal 

o/te ' most common type is the postoperative fistula The operative procedures most 
n ollowed by fistulas arc total abdominal hysterei tomy vaginal hysterectomy, and 

* m: , P |a,,lc Total hysterectomy is not as widely indicated as «ome are inclined to rec 
orataend 


>l)t The b, “ dJer ,s ’Hjured in one of two ways <1) It may be actuallv cut, (2) a 
#Jl 9 ma y ‘ >e P B 'sel through the wall of the bladder n to the lumen Wl en the latter of 
e two accidents occurs the fistula docs not appear for seven to ten days 
Hie ^ 0Unst, ’ ler a, lvised strongly against the u«o of right angle clamps on the upper part of 
ti*k because of tho danger of including parts «f the blid ier in the clamp Tlie 

enahu “ f * ctlon 13 * ,l Sbt when tho vagina is opened Direct vision with good hemostasis 
s he operator to be certain of not harming the bladder 
dele ' deq . Uate urol °G 1E examination is important The position and tvpe of fistula can be 
If ft ' , If tlle “ reter " ulTOlTe,J nml th «« 13 kidney infe< tion nephrectomy is indicated 

r *«aplant the'uroter 1 ” 4 nD<3 ** of k " lne ' lnf< * flon >t may be possible to 

| (a , t j* th * tr<, a'ment of a post irradiation fistula, surgical repair should be postponed for at 
° j cars It is often nece««ary in such eases to transj lint the ureter to the colon 
ve s , C ovamn!!°fi ur ® was sl ' own dcmonstrat.ng the operative technique for the repair of a 
day, tSJ'lt t * eln ’ 1 examlnatlon shoula not ^ ^formed for at least twenty one 

M “ hv,II < Ea ” 1U “ ™»I IM Surgery — Too hundred 
le»J, ™ m'omrd, n. ami, red Tie™ reer„ 195 eholeey.tee 

"»re "7 J T 7 T '”>'™ h ' « mere .cut, ebetey.,.,,, ,£ ot 

•’bery ll '” “ “ 1 T *“'"bu.ble putholney „ , to 
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Tli« Tabular changes in eliolecjrtitis are important, r«per,aUy m the aged B^ent) 
infection plajs a secondary role Therefore, cholecystectomy i« indicated e arlv in the disease, 
before infection occur* 

There "ere thirteen perforation., nine of which ore UrrP j the gal] Madders injh acute 
conditions, representing 32 per cent of the ncote raws The ngos of impending perforation 
are increased pain, increased rigidity, severe names and vomiting, high fever, and an 
increase in the white Wool count If the indications are present, the common We dud abenll 
bo explored even though the gait bladler is acutely inflame \ 

Clioledodin-temy was performed in 9 per cent of the cases In S3 per cent, stones Mere 
found in the cor anion bile dot t 

I'd wards pnfera a transverse incision for biliary operation* Anomalies of the duct* 
and vea«els were <hscus*ed nnd lantern elides were shown illustrating the anomalies en 
countered in fins series 


Claude S Beck, Cleveland Pressure* on the Heart— -Heart action can te disturhel 
hy (1) pressure, (2) angulation, (3) rotation 

Potation an I angulation are poorly tolerated by the human heart Dislocation* of 
th« heart, causing rotation an 1 angulation, are sometimes the result of inflammitorv disease 
of the mediastinum, therapeutic pneumothorax, or malformation), of the ehe»t wall Opera 
tive intervention eau correct such displacement* 

Pressure on the Mart can be cji**nteil »’ “acute* and “chronic ” Jte<k prefers the 
term “acute ire«sur«*' to the general!* u“*d term of “tamponade ’ 

The most common cause of acute pressure is *tab woun 1 of the heart ■spontaneous 
an l traumatic ruptures of the aurtclc* mav occur following crushing chest injuries Not all 
of the*c pit ie»fs die su<l Icflli Vtror could be eared bi opera Iiod 

Clironic car line pressure can he eitl er generalized or localized Three ca»e« were re 
porte 1 with compression scars over tie right auri le and ventricle Operative relief of the** 
localize 1 compress ions was suitessful 

In another case, there was a nng of <al mm deposited arounl the pulmonary arferv 
which wa* removed eurgirall* 

V sasp svas reported in which the patient had a severe contn«ive mjurv of the che«t 
loiter, he ilevelope 1 Sign* of compression of tie heart and died Autopsr rescale! that Hr 
parietal pericardium had an opening in it Doth vpotncles herniated through this opening 
md cnrliac compression resulted Cure could have been obtained bv replacing tie heart in 
the f ericirlmro and closing the opening in the j erwarflium 

V common cau«e of compression is ge«cn)i7ed jencnrdial scarring Becl> In* operated 
on fifty “Oven, such patients OS t per cent of the°e are living and lured and two i53 P pr 
cent i uro improved Thera were leu 1 0“t< perative death* — -fi'e from tuberculosis ant flve from 
other cau'es Them was <®1* one operative death and this was tue to ventriculor fibrillad it 

V was reported jn wbuh ibere w-,-* a tumor mas* in the nail of tie h*ft ventre le 
The mv> was the size of a taugirmp It had a cal ilied wall and the content wa« solijlv 
picked deb'H without cellular morphologv The ina» wis *uoe*sfuUv rcnn'ed an! tic 
patient is living without symptom* 

Prr>C 3 f\Ml ctfowfi rsose comp/es'jun if Die hf-irl If the fluid rs»not h* 
ispifate J surgico' internal drainage "boold t>e eMail, le] into t) i left pleurd <avitv 


Uonnan T i tiller, Ann Arbor The Abuse of Pelvic Surgery in the Temale — Th» 
emergent Views held b/ rhvsic 140 s regarding tho nee I for certain »>K- of pelvic ( urg«rv 
plus the story toll by tho removal of countless orgm* now recognized as normal woutz 
Locate tome aUmvOu to this fubject is ,u or ler 

It ,3 important tbs* the profession bo aware of the following fn-t* 
fl! Tho deerrasinj: eimMence manifested bv patients in phvsicat,, when operation 

” • ie f (tinge ia patient yhrsinan relarioh-hi; 


of vt represents a < 
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(2) In recent years there bn bctn a marked increase in the incidence of pelvic surgery, 
as «howa at daily hospital listing*, in spite of new forms of chemotherapy, reduced birth 
trauma due to improved oVtctiw*, and a vastly increased knowledge concerning the functional 
changes in the female generative organs 

(3) During the war year*, when civilian hospitals were filled to capacity, operating 
schedules rose to n new high and showed an increasing number of pelvic operations Of 
course some o! this increase can be attributed to insurance programs and to higher wages, 
hut these factors do not explain all of the wartime increase 

(4) We are now in the mid«t of the greatest educational program for the development 
of surgical residencies in the ln«tory of midicme We must not fail to recognize that the 
resulting abundance of eurgicnl talent must a!*o seek an outlet for its skill In the careful 
screening of patients foe conditions susceptible to surgical treatment, it is imperative that 
'here be available reasonable agreement as to what constitutes surgical disease 

In 1036, Carpenter analyzed 1137 gynecnlogH specimens from 11 general hospitals 
U these specimens there were 314 exci-cd ovaries Pathologic examination of these 
specimens of ovaries revealed that 78 9 per cent of the ovaries were within normal physio 
logic limits The changes which were present were as follows follicle evst, 57 per vent, 
• mple cv«t 11 1 per cent, corpus luteum, 10 8 per cent 

It h important to recognize the fact that the normal functioning ovary varies in size 
This alteration seldom exceeds 5 cm Persistent enlargon ent beyond the normal 5 cm limit 
flills for removal 

In a stulj of 034 enlarged ovaries at the University of Michigan, in 1042, Miller 
"oted that 49 3 per cent of the ovaries removed were under the 5 cm limit of normal 
Purtler analysis of tie 401 small ovarian tumors under 5 cm revealed that 06 0 per cent of 
'hew were of the simple type and removal was not justified 

In 1917, Cook reported 1 378 ca«cs of ovarian ev«ts of less than 7 5 cm lie observed 
'list the vast majority of tlic«e were retention cysts nnd were of no clinical significance 

Mengert has reported n studv of 1 320 ovaries removed at one hospital Of these, 
"93 (75 p er cen t) wero normal or contained follicular or corpus luteum cysts 

Miller is of the opinion on the ba«i* of his own experience and that of others, that 
'here I, little reason for oophore tomv on the ba«i- of minor palpable cystic change This 
does not apply to ovaries showing progressive increase in «ize beyond 7 5 era nor to solid 
•uuor* of the ovarv Mthough oophorei tomv is a simple surgical procedure no surgeon is 
properly equipped to [citortn tl is operation until he In* thoroughly familiarized 1 imsolf 
w ith the normal physiologic variations of the ovary 

The uterus also suiters trom unjustified surgienl modulation Here again failure to 
ouipreheol the full physiologic function of the organ is n factor It is important to reuiem 
Per that tin uterus senes both as a user and as a stimulator of ovarian hormones at a time 
'a life when the sap of youth is rui ning low I'remsture removal of the normal uteru» 
hastens <itr phv nnd functuual inactivity of the ovaries F vision of the uterus in the 
absence of disease cannot le lU'titn d any more than <in remoyal of tie normil breast 
In n study of 240 hysterectomies at tin liflercnt hospitals in ten different communities 
•n three middle western stiles Miller discovered a none to > happy puturc Approximately 
One half 0 f thv-« y-ttO per leati wen performed in patients between the ages of 40 to 49 
rears 

bixty six pvr cvBt were subtotal 2 > per cent total ind o per cent vaginal hysterectomies 
a view of tl o enthu*i ism and [ ropnganda fuvonng the total operation, one might have 
expected a higher incilence of compute extirpition It is Miller’s opinion that the total 
^ration *’ n ’ or e difficult tlan the subtotal otl er opinions to the contrary notwithstanding 
Mthermore except for the obvious fact that future di*ea«v of the cervix is eliminated 
« other advantages sometimes claimed for complete hysterectomy still remain to be proved 
e is ummpres'ed by the evidence presuming to prove a lower mortality and morbidity for 
e total operation Total hysterectomy should certainly not be attempted by the occa.,onal 


Tile fearing "ymptopi in tins *enes of ease* was excessive men«trual bleeding, 414 ter 
cent of th*«ft patients presented this primary symptom It 1S inter? tiny to note that J74 
per cent had no symptoms xyJwtww 

The findings at peine examination prior to operation are of interest IS 6 per rent J>a4 
a perfectly normal pelvis at examination, in 31 7 per rent it mas thought that ultrm '• fibroif* 
were present 

In the final studies of thn specimens removed, the pathologist reported that 30 S per 
ccat of the organs excised revealed no microscopic evidence of disease The figure is e»peent!r 
revealing since it included, as acceptable findings diseases of the adnexa prolapse 
hyperp!a«m of the en Totnettium, ana pehic relaxation The fact that 17 4 per cent of the 
pa (tents printed no symptom* nod 186 per cent had no palpahle peine disease doc* not 
of it*elf warrant the assumption that almost one fifth of the parents in this particular 
•eries had acute remunerative *' Or “hip rochet" hysterectomies However the ll«covery 
that 30 8 per cent were found to have no pathologic rhangea m the organs removed i* n ft t 
readily accountel for Further correlation shows that it, or 16 6 per cent, hal neither simp 
tom«, palpable peine di»ea«e, nor hislopatholugy of the removed organs 

Iu. 49 7 per cent of the patients the cluneal diagnosis was confirmed In 17 4 per cent 
th« clinical diagnosis was not corroborated but the operation nevertheless considered jmtifiall* 
In 31 1 per cent there wo* either no disease or e!«e disease contraind'ratmg bWerpctomv 

Fven with the very liberal allowance* permitted in this «tulv Miller four! that almo't 
oi»e-third of the extirpated uteri were absolutely free from evilencc of di«fi«* If thi* trend 
is borne out by further study it is time that the profusion scrutinize the more commonly 
accepted indications for pelvic operation, especially oophorectomv or hr“ter«tomv 


Thomas Leslie Xee, Ann Arl or nnd Jt Fleming Fuller Kin«ton N (" The Surgical 
Tf®atnient of Intractable Pysmenorrhea — There are two tvpes of dvsmenorrhea (1) 
primary (functional) nnl (2) secoMarv (pathologic) 

I'reij cal sympathectomt is recommended oolr »o the fir«t tipe fifteen caw were re- 
ported in which pre*icral «vmi athectomy bad been performed The re*ult« were uniformly 
good 


K. M. BnnkhoU’ Chapd Hill Thromhin and Its Clinical Applications -The mcch* 
tii*m of hemostasis was renewed in detail The time required for tie various reactions 
m the process of hemoMa«is is of great importance AU thromboplastins are poor hemostatic 
agents because too murh time is consumed m tie formation of thrombin This fact led to 
tie idea of using preformed thrombi! in hrm°M»»i* 

RnnhhOus was a member of the research group at Iona which did j j nect nor* 
w purification of thrombin He bnefly renewed the prepiraii n of lunfiel thrombin 
Secgers has rccentlv improved this method and obtained an extreme), j- tent and rw 
ticallv pure thrombin B “no thrombin which was used id these prepanti n la* shown no 
antigenicity m ma D 

TUrom'in solution dir*-tls applied to a Weeding surface is not efficient It is 
saiy *o *pr*v <he solution under high preesure from a needle anl -vrm„e 

The application of thrombin t lution b' cotton «p nges raturflted with Ibr mbm '»iU 
control Wee ling promptly but on removal of the cotton tie clot N hr hen anl llcedmR 

starts agai° , 

To obviate th*** diftcult e* soluble prep-rat i a- haw been n t reduce 1 as a renew 
for thrombm The t*<t of t! e-o are fibrin foam an 1 geln.a sj-inge V. third preparation 
oxrdixed celluVe, i' and and mil le.tr, . T some of ,he thromhm 

Local applicsl’ 011 of ,hr0ln ’ ,n bee * u '*’ 1 ”’ lp, > 

, i „„ n bleeding Mre-lmC tumor lels anl aim 
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Gordon S rahrnl, Htnnipeg A Jew Factors to Thyroid Surgery Influencing 
Mortldity and Mortality — V series of 4 031 en«os, in which subtotal thyroidectomy was 
performed was anal \ zed Of tht*e, 2,430 were of the tosic diffuse type and 2,021 were 
nod ilar goiters (inrluding the nontosic, tone Mid malignant goiters find chronic 
thjroiditu) 

In to*ie diffuse goiter, a radical removal of loth thvroid lobes was carried out In 
nodular goiter, a le«s radicnl resection was performed 

LijtoI a solution was U'e«l prtoperntivclv in all eases, whether obviously toxic or not 
Since Ouober, 1943, thiouranl has lieen U»eJ in the »eici-e toxic cases Hus drug is di* 
fcatmu^j nine to ten days before operation »n<l the pnueot. earned on LugoVs aohiUon 
until operation Toxic pitients are ad\ i-e.l to toko 3 to 5 mirums of Lugol’s solution twice 
r *elb for several months following operation 

Forts «ix patients hue leen oj erited upon for carcuionw, which is 0 9 per rent of the 
entire series a ml l 3 per cent of the nodular goiters Radi-al removal of the Bland plus post 
opera h re radiation is indicated in all such rises 

It is important that all patients with nodular goiters m winch the patient has noticed 
an enlargement or increased firmness of the old goiter, he advised to ha'e thyroidectomy 
he,*uw of ffio danger of malignancy 

Forte four patients were operated upon during pregnancy There were no miscarriages 
#D d all patients were earned through their pregnancies satisfactorily b»hrni advises 
•bjro dertumy during pregoanej as soon as tho diagnosis is made, unless the di*eu«e should 
0 c i' f during the last trimester and be of relituely low grade toxicitv 

Tie presence of heart disease with thyrotoxicosis is no contraindication to thyroidectomy 
Such patients are greatly unproved after thyroidectomy 

In toxic eases, it is important that the patient be gaining weight at 'he time of 
tyeration Lugol’s solution and thiouracil should be U'ed judiciously Unfortunately, many 
Patients are given Lugol s solution for many months before being sent t 0 a surgeon Such 
Patients «r e always very poor rj^hs 

In tl e pieparatioa of toxic ea*es for thyroidectomy, the patient should be allowed to be 
*lnbula»ory 

The overall mortality was 0 7 per cent In the toxic diffuse ca*es, the mortality was 
1 1 p«r cent and in nodular goiters, the mortality was 0 3 per cent The common causes of 
death „ero thyroid crisis, heart failure, pneumonia, and cerebral thrombosis Other causes 
c t death Here hepatic failure, anesthesia surgical shock, and pulmonary embolus 

In the list t25 thyroidectomies, no deaths have occurred la those cases thiouracil 
tias Fcen U«ed m the more toxic case* 

B, Tl Me Knight, Charlotte An Analysis of 1 loo Consecutive Thyroidectomies. — 
la thi 3 *Prie*, there were five deaths two in wlute and three in colored patients, an over 
all mortality of 0 13 per cent This revealed a mortality rate of 0 2 per cent in white patients 
Sad 4 0 per cent in colored There were no deaths in the severely to\ic Ca«e* He attributes 
this largely to the preopcrative use of intravenous iodine in do-ea of 100 to 150 minims 
of Orgamdin in 1,000 cc of 10 per cent glucose guen daily three to fiv e days before opera 
ton in entire scries there were no cri*e* Neither th‘°uracil ro r any of the allied 
mss was used ia tin eerie* The prevention, incidence, and management of such lmmedi 
ate eomjlications as bilateral recurrent nerve injury, hemorrhage, parathyroid disturbance, 
psychoses etr , were discussed 

Irvfn Abell and Irvin Abell, Jr I om*ville Endometriosis An Analysis of Per 
tonal Experience — Endometriosis ma\ be divided into five groups (Sampson) (1) direct 
or primary endometriosis Ui peritoneal or implantation endometriosis (3) tiansplantjtioJi 
♦n ometr>(v=is, fj) mefistatw rndometno-i« (o) develop ro entallv misplaced endometrial 
ts*ue The history of cndometnoM* w n « reviewed in detail 

. a "' 1 ' be,l > Jr > "portol a ease in wh.rl, a catheter remained Jn the utenne cavitv 

w four years witlout cau M ng unusual svm P tom* Perforation of the uterine wall then 
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woutred, mil the catheter worked He way into the left ischiorectal fe-«a Fventually a 
xinus tract developed to the ont«ide Operative exploration revealed that endometrial implant* 
trail followed the course of the eatheter Tic* implants were found in the entire fistulous 
tract from the uterus to the opening in the skin over the ischiorectal f 0 «i The patient 
was cured by radical excision of the fistulous tract and removal of the catheter 

The choice of treatment is between deferred treatment, conservative surgery, and either 
surgical or radiation castration The voting woman who has been assured that no serious 
consequences will result from deferre 1 operation, may, jn the hope that the pelvic condition 
will subside or that she will become pregnant, prefer to suffer mild discomfort rather than 
aeeept the nsk of surgical castration 

The young woman in whom operation u unavoidable, either in the longing for « chill 
or the fear of premature menopause, may earnestly desire conservative "urgery with its a*«o 
ented nek of a second laparotomy 

An older woman who can anticipate an early menopause may endure the disability with 
the expectation of its early termination Upon the evaluation of such factors rests the police 
of cussed atisra 

A series of 170 cases of en !ometrio«is was reported Only one patient under the age 
of 20 \ear» was operated upon The highest instance was during the third decade There 
were otilr fifty ono tingle women in the tenet, in heating that sterility is in some instance* 
of no assistance in diagnosis Of the 119 married women, 54, or 50 per cent, were ehildlcs", 
anil of these 54 some 28 stated that they were unable to become pregnant 

There were 24 instances of acquired dysmenorrhea 9 of menorrhagia and S of 
metrorrhagia Thirty three patients were rompletcly syroptomles«, 14 of whom came in for 
phvsieil examination and 19 because of enlargement of the abdomen 

The classical symptoms of acquired dysmenorrhea occorred only 24 times, of primary 
•tenlitv but 29 times, and of characteristic pelvic pain in only 31 cases In oulv 7f of the 
170 en*es dil endometriosis occur alone In 93 eases it was associated with other peine 

disease 

The affimtv of this disease for the ovaries accounts, m part for the surgical castration 
es-enttal to a complete cure in tin per epnt of the reported ea»e» Ooes seen ta the earl v 
stages of the di«enso numbered only 31 In 4 of the«c an opportunity presented »t*elf to 
observe the jatient from the time of onset of pelvic pain and tenderness anti! the mi** 
developed The lesions were palpable after two, five six, and twelve months 


Donald T Imrie, \ icksbnrg Osteomyelitis Today — U the present time there is an 
improved picture of osteoinvflitls as the result of sulfanilamide and penicillin thernpt 
In hcatiors for surgerv are not completely agreed upon The need for individualizing 
cases on the basis of ‘variable factors” as well ns ‘ basic common factors” was empfii 
sired The effect of penicillin on these factors m»« discussed with emptin-i* on early aJ 
ministration before thrombosis of the vessels has occurred and isolation of the bone from 
the general circulation Large do«es of pemeillin are recommended As much as I Off, M0 
units of penicillin e»er» three hours rnav be required because a certain amount of tafare 
tion of bone mav already have occurred in sp,te of negative x ray findings 

Roentgenograms were *hown of a patient with staphylococcus septicemia an l acute 
hematogenous osteomyelitis treated earlv enough to prevent actual bone necrosis Another 
case showed sequestration but arre-t of further necrosis A ll ird ease revealed a low grade 
infection which required the drainage of a subperiosteal ab'ces. \ fourth ea*e exemplify! 
the type of o-teoplastie work done in the oil chronic eases Sue), radical surgery is male 

safe with pemcillm. , . , 

Surreal intervention is rarelr jieie«saiy in ihe acute eases except those in which 
periosteal «We«s develop- The abbess should be evacuate.! and the woun 1 may be eloscu 

jf penwrtliwj* ^nts sboiil 1 be used only when necessary to facilitate healing of a pathologic 
fracture 
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David. K Murphey, Inin pa The Use of Atmospheric Pressure in Obliterating 
Axillary Dead Space Following Radical Mastectomy —After performing radical roastec 
lomv, it is impossible to clo«e the wound w ltl out trnpping nir beneath the ekin flap If this 
entrapped air is removed bj ti«pimtion following airtight closure of the shm, the skin flaps 
are pre»M!d into contact with the underlying tissue by atmospheric pre«'Urc and this apposi 
lion mil bi maintained unless the vacuum is brohtn by an nccumulation of fluid 

Before closure of the wound, a large (21 b) catheter containing multiple perfora 
lions is paved through a small «tnb wound, miking a snug fit just anterior to the lati«simus 
dom mu«cle, and its tip placed in the apex of the axilla, but not m contact with the vessels 
and nerve* The skin is then eloped A «inngp is attached to the catheter and the air with 
drawn from the axilla The skin flaps are immediately sucked into t lie axilla The skin 
daps are then arranged so that they fit smoothly into the axillary dead spice The catheter 
is tied and a dressing applied leaving the arm free Thereafter, the catheter ia aspirated every 
twelve hours Between aspirations, the catheter i« tied to prevent the entry of air into the 
wounl with elevation of the flaps Continuous suction of tlu. \\ angcrMeen tvpe was first 
wed, but was abandoned due to a tendency for tissue to enter the perforations and obstruct 
the catheter when suction was maintained 

This method has been used successfully in twentv five cases, and SliiTphey is of the 
opinion that it adequately obliterates all dead space, with minimal fibrosis 

T C. Davison and A H Letton, Atlanta Muscular Relaxation in Abdominal Surgery 
With the Use of Pentothal Oxygen and Curare— Report of Over 1,000 Ca'e s —A scries of 
1 000 abdominal cases, in winch pentoth il oxvgtn and i urarc anesthesia were used, was 
ami] zed 

This is an efficient typo of anesthesia for abdominal surgerv nnd 1ms certain advantages 
orer spinal and inhalation anesthesia There was no mortalitv in this senes winch could be 
directly attributed to the anesthesia 


William Milton Adams, -Memphis Free Grafting of the Nipples in Mammoplasty — 
Adams presented an excellent motion picture demonstrating a teihnique for mammoplasty 
10 Which free grafting of the nipples is performed An elliptical transverse incisiOD is 
®«de first, excising the entire lower (nodulous jortion of the brca«t including the areola 
la this way, the normal contour of the brenst can be restored 

From the exceed portion of the breast, the areola and oipple are then dissected free 
0S A full thickness graft After the original in ision 1 ns been closed and the new contour 
°f Hie breast is inspected a small circular area of akin is removed from the proper place 
0 a PP') the areola The previously excised areola and nipple are then transplanted to this 
®rea as a graft and held in place by fine plastic suture material 

The end results of several ot these rases were demonstrated, showing the excellent 
o tielir efTert obtained 


Harry D Morris New Orleans Amputations About the Foot and Ankle Following 
tlUDla Thu paper was based on 2,612 major amputations performed at an amputation 
center 


Amputations di«tal to the bases of the metatarsal bones are satisfactory because mser 
boos ©f the leg muscles are preserved and the balance of the foot is maintained However, 
“ften this amputation cannot be performed beciu'e adequate plantar flaps are not available 
u ch a transmetatarsat amputation necessitates a special prosthesis 

, Lisfranc, Chopart, Ricard, Boyd, and the Pirogoff amputation techniques through 

* posterior part of the foot hftv© many di J ad vantages 
Th ^° rm a modification of the Chopart technique for posterior foot amputation 

is technique was partially ba«ed on the report of VaSC0ncel03, in 153* 

Eight cases were operated on according to this technique In four of these cases, re 
®put»tion was secessxrr Morns felt certain that the other four patients would havo 
ae better with a Syme amputation or an ideal below the knee stump 
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One <] ffi ult n curb nj, cm c 
only three «tate ire reeorl® of ci 


1 tl e «o the tern l t 1 Mitex ® the fact tl it m 
r contr I hejt Tl e«e ire Lou im Ceorg a and 


William F Rlenhos it It ore Carcinoma of the Lung Diagnosis and Treatment 
0v* r a th rteenyenr per ol 1 cn e of arc non i of tl e 1 ng ere reported The e d d 
not nclude the cl q ally moperalle ci c Tlel gl n lence nurlanre lents a® ponte 1 

00 Tl e d ei«n ® n ore freq ent in in lei r 1 Tlerj.lt and left lung are nvol e3 

»P{ ronmatelr the sin e 

The age n len «* d d not t rv fron tl u«uil n den e of otl cr n nl gnanc e® ^ge 
'ceoieil to offer no eontn nd it o to operat on 

Cougl wa® tie rl *t «\ nipt on in I per ent Otl or ®inptoras ere a® folio vs 
f inop v 63 per cent pan 50 per cent lo® f ej.lt 30 jer cen Ijpcrpnei ^ per 
!?* pneumon t 18 per rent fever 13 per ent an 1 t c ] tne n tl e l e«t 3 per cent 
the more ommon nmptoni ere l ousel n let I Tl ere re n pit! ugn mon c ® gnu 

r « mptom of pr nary car noni of tl e lu g Tl s le on av n a quende a® any eomn on 

pu n onary d order 

m. ! * r ° 11 * ro,, ntgenogram e e | ten every n tan e Th« s tH most 

In 0*°' nit on Sionl to roentgenogram® in mportance s broncho copy 

per cent b opsy find nj, e e po t e A j uln o irv new gro t n tl e pe pi ery 
confine 1 to the upper lob© bron lun Icbf nl tie u nof broncho<eopi Bron 
"rapl) can only reveal o lu on t the br nchu l> n mill gro tl 1 1 may not pro 
n e a f alo on tl e x ray (late A p r t on b op y ® often 1 ffi ult to nterpret and i ot 


fto-rapl y can only reveal o lu on t t 
« o a si i lo on tl e x ray j late A p 
w ■out danger 

Exploratory tl o a oton y l oul 1 1 e 
In th s rer e® tie tumor® currel 
A n norty o cu rel n per phe Tl , 
a »g n tie pervert re e ften a< 
In 0 per cent of tie 11 pit en 


lei to a 1 Ifful ca e® 

or a Ijicent to tl e 1 lu in tl e mijor ty of ei es 
netlod ot ®prea 1 a® d cu® el Tl o e gro th 
pto nat 

ho 1 a 1 to i) pneumonectomy meti ta ® to the 


h rnn I V "e 1. pi> en no i a i ion pneumonectomy meti ta ® to the 

l anl tra 1 eil lymjl n les is found In the 1 no; oral le ci c n all t on to 

a 1* onil lympt D0 \ e n ol ement „ f fo]lo lnR orRRn , werp n 0 , e , 8upra( .i 1T cu | ar and 
ay lymjl no les 1 ver jleun je a lu anl 1 eirt ontrnlateril lung o® eou t ®®ue 


* ° an I m ult pie arei n tl e «k 
P xty five per ent of the 
Per cent were adenoear n mi 

I*en II n anl sulfonam le 
p rope at V© treit en s tl © i r 


ini subeutnne u ti««ue 

n th i er e ere squamous cell r 


on 11 n anl sulfonam lr arc iln n tore l preopent v e ly \n important pi a c of 

^opeatve treit en s tl© jrolu n of jneumotl nx The d intage of pneumo 
u * 3,0 * ® a tl era) cut te t a t 1 » tlr pat ent 11 tolerate removal of one 

,t onerat ‘ 8 zp of ,h, ‘ '“"h ” 1 so I a e 1 an il handl ng of th© *tru ture 

i ' fr 3 *1 f pit ent 1 1 leirnel to breatle n tl one lung and tl s avo ds 

■ crefor* ,7 7 0t P ' eU V h ° k 4 " P 1)100,1 fl ° th 0u '- 11 e 0,1 P eJ lun C ® ^ ® and 
, erv I ’ " V?* helrt ,0 1 ft a 51031 h]w> ' flov *■ rougl one pulmonary 

p ua,pl 5 loca > n °f ‘ho ^ r o th regarl ng the po t on relat ve to the 

l nura of ea 11 ou ttel nnl tie fore lo at In ore euntelj 
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A flap of pir etal pleura should be 
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The amputation offer* tin Lest solution to the problem of amputation of the 

foot pronmal to the metatttr-al b.-e Morns renewed forty two personal cases in which 
the #>j me aorjufatfon hal tarn pi r formed Subperiosteal rejection of the calcaneus is pre- 
ferred eenu«o there is 1c** danger of injuring the blood rappl\ of the Bap In only two of 
those eases ms renmputati'm ne» ■ v«ary 

One of the [mutts with reimpuration had riucrp-r's disease fj was „ a ertof 
clinical judgment nnd the patient should never have had a foot amputation In the other 
patient, rcamputation wav tleee«ary due to a defective plantar flap and not due to an\ 
fundamental shortcoming of the operative procedure itself 

Arnold s Jackson, Madi*on ProhacU, in the Treatment of Hyperthyroidism— Ml 
patients with hyperthyroi li«m olcurvcd by Jackson during the la«t year have been treatej 
with proptlthiourneil V «tu!i of seventy patients fo treated was reported Tlnnuracil was 
discontinued cutireiv an l *upp].ntel bv propylthiouracil, whu h appears to he more effective 
and far le*x dangerous In onH one ease did the white blood cells count fall below 5,000, and 
there was no reaction observed »n this instance 

\t present fit* el ildren with exophthalmic goiter, alt between the nges of 7 and If, 
are receiving the drug The 1n*iJ metabolic rate has returned to normal in each instance 
They have »|) g lined no l»«nge of tori re pounds in weight and l are been able to resume 
ttieu scboolwotk \Mm th»v lave l .eon ow treatment twelve months, tie drug wdl be An 
continued v\ith the lioj* that a cure will be effected Jack*on feels that propylthiouracil 
has been usp .1 for too short a time for anyone to say definitely that a cure may or mar 
not be effected Iv its use in exophthalmic goiter 

It has been vert »lvnntag*ou« in tie prcopcratire preparation of complicated ea«es of 
multiple toxic n lenoma Patients with advanced cardiovascular disease, diabetes and marked 
weight and strength loss have shown a remarkable response to treatment With the #■* 
of this drug the heart condition is improved, the bn«al metabolism returns to normal, »nd 
thjroidectolnv can be performe 1 in one stage 

A tttiipilition of eases from other physicians shows that approximately 1,500 patients 
with hyperthyroidism hare now been t rented with propylthiouracil Only one co«e of agranulo 
eytosis occurrel, and thnt pntient rccoteresl 

Oayle Crutchfield, I nnersitv \a Surgical Treatment of Hypertension.— Cnitch6eld 
reported on 156 eases in which ejlmelimr nerve resections had been done for Ivperteawo® 

Ho stated that in eighty one of there fiscs the results were good and the patients have been 
nblo to return to some form of gainful occupation The importance of careful selection 
of patients for this oi erative jrotedure was emphasized Cnitthflell stressed the fact that 
be did not believe the procedure adaptable to nil patients who have an elevatel arterial te° 
Sion and he bi beves that the en I re«ult* ran be greatly impromi if the pvtientj are nor* 
carefol'j selected 


Jobs A. Martin, Montyunerv Ma I>robIein of Carcinoma of the Colon la the 
Southeast —.This presentation was u statistical study of the occurrence of lareiuotna of tit 
colon re iho southeast era state* There is no statistical evidence to indicate that aov greet 
progress hat been made m tie early recognition of carcinoma of the colon m spite of recent 


educational campaign* 

The following are the reasons for the delay in the diagnisis and treatment of cancer of 
t'm colon (l) /adore on the patient s part to seek early medi al aid 2 > failure of the 
vkynsiu n -”V **■"«»» ‘ J > rSr™. «>-t -n-l .t ratals 

dm-uosis or rendering the be t service poss.ble (4, incorrect advne from physicians 

„,a «»* » *s“ te *■* “ “ i' 

-mnbasufd the fact that if a Similar system of phy-lral an i * rav examination# 
I m ths^dncnosis and treatment of tuberculosis were to I* applied to cancer of tie 
now U«cd W m a « ou ld fall in a manner simitar to tint of tobereulon* 

colon, thy mortality of tm* « 
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loss of tone surface from high velocity bullets or shrapnel, (-1) incompletely reduced frac 
tures or those m winch there was interposition of soft tissue, (5) improper and ineffectual 
fixation after re luction, (6) improper use of external fixation pin unit® 

Careful preoperative caro is important \\ ounds connected with the fracture must be 
eliminated Sequestra and foreign bodies should be removed Soft ti- c uo defects sbotild be 
previously covered with skin grafts. 

Since the advent of chemotherapy, the watting period, from the time drainage ceases 
untd the bone grafting, has been cut down from the u«ual six months to two jears, to ap 
proximately eight weeks 

This waiting period can be adequately u«ed by instituting physiotherapy, exercises, and 
massage Ca«ta or braces should not be kept on unless they maintain length The patient's 
general condition should be investigated, and for twenty four hours prior to operation, 
penicillin is administered 

Rankm prefers spinal anesthesia in the lower extremities, pentothal in the upper ex 
tremities, and endotracheal gas anesthesia for the manddle During the operation, the pa 
bent should be supported with infusions and blood 

Rigid operating room technique is insisted upon Fine cotton sutures are used 
The periosteum should be disturbed as little as possible All scar tissue is removed 
from the end of the bone and the medulHry canty is widely opened berews retaining the 
grafts m position should be placed as far from the fracture cite ns possible and must tra 
verso both cortices A complete dfbridemeat is performed The wound js dusted with sulfa 
ndaonde All dead space is eliminated and tie akin is closed with interrupted cotton 
sutures 


Many types of grafts wero u«ed in this series Sliding inlay grafts were used pnn 
cipally m fractures of the humeru9 femur and tibia 

An attempt was always made to use at least one third of the circumference of the 
shaft of the bone, so that there wa9 a large, sturdy osseous bnlge across the line of fracture 
Fractures of the clavicle with either nonunion or bony defects 1 eal rapidly with the 
use of the split tib technique 

Thoracic cage defects wero repaired by subperiosteal removal of alternate rib* from 
the opposite side of the chest One end of the transplant was sutured to the rib end with 
steel wire and the periosteum closed arOuad it The ofler end "as wedged to a longitudinal 
split in the sternum and fixed with steel wire 

All patients were subsequently placed in padded piaster casts Penicillin was given 
for a period of ten days Sulfadiazine was sometimes added 

The distribution of grafts in this senes was as follows mandible, G, clavicle, 4, 
humerus, 7, radius 16 ulna 13, radius nnd ulna combined, 9, scaphoid, 10, thoracic cage 
defects, 3 , femur 10 tibia, 18 , internal malleolus, 4 

In four cases of the originally coinpoun 1 fractures, a small pocket of pus was en 
countered at the time of operation eien though there wo' no drainage In all of these cases 
the bone graft operation was performed nnd the wound was closed Large doses of sulfa 
diazine were gnen and 100 OHO units of penicillin were administered every three hours One 
of the wounds healed by primary union Two drained, but eiecfuafy healed n ith preserva 
lion of the graft nnd union of the fracture In the fourth case, a graft of the radius was 
lost At n later date, another graft was successfully applied to the radius 


Of the ten ununited scaphoid fractures six healed With bony union There were four 
in which there was do union but apparently enough fibrous union occurred so that the*e men 
could return to linuti.l duty ftntus There was only one case in which n fracture of the 
Iibia occurred following remora) of the bone graft, god this was approximately ten weeks 
following oiention All patients who had grafts rewo'ej from lh e tibia were immobile 
in ti cast or brace for two to three months 


J A Cunningham, Birmingham Hidradenomas of the Vulva Report of r. 

The possible relationship between hidradenoma and carcinoma of Jbe breast was disced 
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At the end of the operation, 150,000 units of penicillin are introduced into the thoracic 
entity The t rappel air is removed by leaving an aspirating catheter in the wound during 
closure No postoperative drainage of the pleural cavitj is nece«ary If gross infection 
of the lung is present, 50,000 units of penicillin are introduced daily into the thoracic canty, 
in addition to parenteral chemotherapy. Ao instances of empyema have been encountered 
In this series, from 1013 to 1030, there were 30 eases with 8 deaths (27 per cent) 
From 1910 through half of 1946, 82 patients were operated upon with 17 deaths (20 7 per 
cent) The total operative mortality was 22 per cent 

Marshall L. Michel, New Orlcaos Acnte Malignant Obstruction of the Colon.— k 
ecnes of 55 cases was reviewed from Charity Hospital and Touro Infirmary, in hew Orleans. 
The overall mortality was 33 per rent The cases were has lied by twenty fire different eur 
goon* The maximum number of eases done by one surgeon was eight The incidence of 
complete acute obstruction in all cases of carcinoma of tl c colon admitted was approximately 
27 per eent 

The fact that the patient with malignant obstruction of the colon is in double jeopardy, 
first, from the obstruction and, second, from the malignant disease is important The treat 
ment of the obstruction la of primary importance, and the removal of the malignant growth 
should bo postpone)! until a later date 

\cuto obstruction of the colon often results in a close 1 loop obstruction Perforation 
of the colon is a complication to be feared and occurred in eight of these fifty five cases. 
Only two of these perforations occurred in the cecum 

In forty one of the fifty fire cases, the obstruction occurred on the left side of the 
colon The mortality rate was higher on the right sile 

In a numlwr of th> *c cases, signs of acute obstruction were the first manifestation of 
the malignant di«M*e The importance of x ray studies was emphasized Both a flat plate 
of the abdomen and emergency barium enema should be I erformed in order to localize defi 
nitely the site of obstruction so that alslommul exploration can be cut down to a minrniun. 

D»]aj ot furpea] therapy ot neote obstruction of the colon and attempts at conservative 
treatment greatly jeopardize the patient's chances of recovery The Miller Abbott tube 
js of no value in the treatment of obstruction of the Urge intestine 

In obstruction of the left colon, a simple loop colostomy of the right transverse colon 
is the procedure of choice although ceco'tomy also gives good results 

In acute obstruction of the right side of the colon, the procedure of choice ties between 
cecostomv, lleotrensvfrse colostomy, ileostomy or combination of ileostomy and ilcotraosrcc«e 


colostomy 

E Morphy Howard narlan hi Obligations and Opportunities In Industrial Sur 

g er y Howard pointed out that 90 per cent of industrial plants fall into the small plant 

category (500 workers or fc*s) Accident frequencies run to 62 per cent higher than m large 
plants, yet they are unable to afford the medical and surgical staff which big industries em 
ploy as a matter of course 

Howard recommended that small plant medical cooperative be formed Pay roll dedue 
ftoa preferments by the worker is the onlv solution m sight for this particular problem. 
Such plans sre in effect in Pcnn*vlvnnin New York Connecticut and California 

Tie opportwtie* of industrial surgery were enumerated The industrial surgeon mart 
eerve at internist surgeon orthopedist toxicologist radiologist and psychiatrist There- 
fore, his previous training should be of a general nature with particular emphasis on W 


g ery and traumatology 

J o Rankin, Wheeling The Management of the Ununited Fracture —This presents 
n was based on 100 bone graft operations at a Naval hospital 

The following factors were responsible for the netess.u of bone grafting procedures 
, r»„, ( ,, TP , ,n which proper and adequate debridement was not done (2) W® 
rffESm » which the patient was not seen in time h> the surgeon to do a proper 
pound frac frenuency of compound comminuted fractures or fractures with 

dSbndement, (») rc'at've i 
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pulnonarv structure we tlen tnu eratcl v tl j tl ular emj 1 s n tie lo at on of He 
ra ou hronei anlbloolac els 

n c object ons to tie clan | nn I suture n tl t are (1) t i< <n P hip to five tie 
sap p er t.[y n the intersegn ental jl ne « tie ajjl t on of 1 n j s a ro tic lung 

I ue crude anl traunatir ng (t execs sutur n iter nl is neee ir prel po ng tl e 
patent to see n i T nfett nanlforegnl 1\ re to <4) f U her n„ anl reluct on tie 

re of tl e ren a n ng segn ent 1 pro 1 eed 

Pulnon^rj pgmental ret ton nr orl ng to tie teiln <jue of Wool anl Orerl olt as 
i nj & lets l Ml of We 1 1 r *tni tares of e& ! ent are Jcnt tied md d Ie.l 
p Or to J sect o n of tie inter egm ntil pi ne Tl e e tructures are tie bronrl us lie 
pulmonary a e ven« an 1 v s eral pleura lien the I «ton ! rrplalon tie nter 
segmen at phne tl r ugl rl I tie bron 1 lo not trn er e and for pr t al jurjo f 1 cl 
pane secular Prompt leilng of tl Itnulel In g surface folio s anl ar leak ge 

of negl gil le n f ortmee 

Woofs anl O erholt Is e adopted the fice lown pos t on ' tl the d easel a de le 
pea lent for puln onarv rese t on Tie rep rtel t ntj tl ree sc go ent 1 re ct on per 

formed on t ent one p t ent« for pr m I ron 1 ei tis Node tl hri'e curre) PI t*ral 

le ou e e pre ent n eleven a e 

The n lenee of ml at ons one I I I gl er thin tho e folio v ng lole tomy A 
redu t on of eon pi at ons II | rol il 1 follow ler u"e of th s procedure The pre«er a 

f on of j u monirj t ue 8 nportant 

Milton a Gilmore f ke I u g " ' a The Control of Hemorrhage m Otolaryngol 
ogy—Henio rl age from tl e eir s u uall f a n nor Mtu e Oc a onally I o ever as 

II >i resu t °f \ten e kail tr ure n 1 t o le r l ge f om tl e car n 1 c severe 

Tie treatment of lo c ja k ng O n 11} na ked lemorrluge m y <*cur from tie 

late al » nu lur g m o le to He e ag n f g t | ek ng s tl e tre tm n of ho ce 

Tie u o of tl e ne 1 de elope 1 le o t gen s n onj a t nn th t) e pick is til o ft 

"Orth nb le prove lure 

Hemor r lage fron t e oe to u o on tjje le It th n tolar>ngologj 
These ac na 1 d lei nlotvo nan gruu| 1 loc 1 an 1 (“) *} ten c In landing 

®f an acu «* tna « ns si leu orrl k.e su t o I oul 1 be u e 1 to clear out tl t> blood imd 

defin tel} determ e tie Heedn„ port O on 11 auter tit on of tie lleelng rout 
Dl uy oj tin he o ge Ho e er raanv es |ftck g oeiea ar Pack ag v tl 
1,1 t p ha oake l n a 1 nal n lut on rt II n effi a ous metho 1 and tl e use of a 
local ane tl et ofte nl atel Ke entl tl e us of cotton tan j n mn er e 1 in thron bo 

pl t n olut on I j r lob sop or to a v t pe of n Ip k 

It s ne e to pa k tl e poster or part of tl e n re» on rare o a n \vl en tl « 
done pi k ou d ul h ren ed a a pe 1 of fo ty e (.1 1 1 ours Fraclu e ntotle 

pose or pa t of tie Ou es na be e tr nelv ere folio eg t al «kull fracture In tie 

» ret torn of na l 1 o age 1 g on of t e v era 1 eon moo caret I nftv be 
“cee ar t In retlen I u ed n deta 1 tl ar o US arter es 1 rl sunlv d fferc t parts 

«f He e nd ent o el n 1 a 1 1 * o a tc 1 que for ) g«t n of tl e * 1 ma dal arter es 

1> ft tr n n t tal npp a 1 

\ opir n„eal 1 en » 1 a K e o a onally r re ent a problem to tie otolarvngologi t 
Henio 1 »slff t le 1 re ulr of tumor I ut no t often ; «f too He’ fom Tie no t 

er ous tape f n o|l a^eal 1 en orrl age tl at 1 h «cw .a conjun t on w th nfec 

Ini uall nr° w< * to op th a t Te of Jcwrlage ml I <rit on of jj e Com 

•non en ot 1 fr pie tl nne« ary 


le orrlige s of t vo t pcs I pr mar) ind (■» 

• «, H ge oeur, mac! it el f How da, ton Worn No,ocftn aae« 

tie loo 1 , u 1 uni ea 1 Heed ng pop, f , mill be fdrrfo)Jl ^ 

> gated C la o e troogl opposes se<v ng the ton J p » ars together m or l0f fQ ^ 
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pulmonary structure wen then enumented, with pirlnnlir cmpl wu, on tin lo ntion of the 
Tanous bronrl t an 1 blood vessel* 

The objections to the clomp and suture nicthnl ncc (1* it i« impossible to jilice the 
rlamjis precisely m the inters, gmctital ) line, (J) the application ot cl imps acio"' the lung 
ti^uo n crude atil traumatizing, (3 ) ctrmnc P uture material is nete"arv prelispqsing the 
patient to second irv mfcttion no) foreign lol\ rei.tion (4) pu.kermg and reduction m the 
of the remaining segment* is produced 

Pulmonarj segment tl rejection a. cor ling to the technique of Wool- mil Overholt was 
iseu^ed in detail Vll of the hil ir structures of inch segment nre i lent i tied and divided 
prior to dissection of the inter segmental pl.ne These structures me the 1 ronelm* the 
painoiarj artery, terns, and tisreral pleura Then the di-^e. tmn is clrned nlong tie inter 
tegmental plane through which the bronchi ilo not trovers, and for prutieal purposes uhich 
pane is avascular Prompt heiling of the d.nuled lung surface follows and ur leakige 

w«f negligible iiujiortanie 

Wools and Oterholt hate adopted the fncedown position with the diseased side de 
Ten ent for pulmonarj reset tmn They reported twenty three segment il r<«c tions per 
orm «n twenty one patients for prim iry lironilnect i«is No deaths hate ot< urred Bilateral 
ie«ions were present in eh Ten tascs 

The mt ilonce of omj lust ions is sonuwh it 1 igl er th in those following lobectomy A 
re notion of complications will pro! aldt follow wider u «e of this procedure The preserta 
non of pulmonary ti««ue is in portnnt 


Milton A Gilmore, Parkersl urg \\ a 
Hemorrhage from the ear is usually 
»« result of cNfen-it e H kull fra tures in tl i 
The treatment u f .ho.ee is packing Otei- 
»mu» during mastoule. toim Heie 
e U'u of the newly developed hemostatic 
north while procedure 


a The Control of Hemorrhage in Otolaryngol 
of a minor nature Oc. ."tonally however, as 
s region hentuirlia H e from the ear may be severe 
non illy market hemorrhage mav txeur from the 
again iiglt packing .* the treatment of choice 
agents lu < .injunction with the pack i» also » 


Tt,o«* Hem0rr,nS:< ’ ,r0 “* tI,e ny ” ls the ,0nim ’ n '>P C dealt with in otolai-yngologj 
of an '*Zl ma> '* J,V1 ,ed I®’ 0 ,n ° •' U,a 1 1 ’ lQial •* nd <-> handling 

Oe/imfe, 7. '* I “' ,aI hCmQrrl ^ KU<,,on ,,l,uuld 1>e u “ eJ f o rWr out the blood «n,l 

•niV «Jn JT *“ bleP i nK ,K,,0t O'"" 0 "* 11 ' < lut. rization of the bteed.og point 

Wofst „ c ° hen urrh ig e Howeyer m many cases jacking ,s neees ary Picking yyifb 
i„ , P ,, wnke< ' ln nlrenalin solution is still un efficacious method md the use of a 

pl.s unZ'llo 7 ° fte ” 'TIT enU ' “* US ° ° f “‘ ,t ° n ,ani l" n ' ir> thrombo 

u solution has proved to le sujen.r to any tyjc of na«al jack 

f * * S nf,e "ar) to pa.k the jiostcrior part of the nare* on rare onasiuns vn,,,,, .1,,,. 

P^tUc TT al " a " W ,n a ,M,r ‘ 01 ° f for,J «•* h0U - **««. into the 

most , ° f ' e **"* ** ''t*«-"«*ly ceverc following basal sk u i] f ni:tate r „ „, e 

neresac, *, ^ “?* Um “ rrhfl f* h e‘ ,l " n of »>■*■ ^mal common carotid may be 

M il. ”'“‘ l -ipU **™>t run 

I, n ™ J.I.U to. ttohnp, f„, of otlonoiil.l 

> * tr.nsorlntal approach 1 

Wrrr«?,T“^U!IT r ~ Ke u 0 ^ a r ,OnaU '. P ’™ U “ proMw “ t0 tllf otol irvngolpgi"! 

*emn|y t.L o f » .1 '7'’ 1°" ° r n ’ < ’ st ° ften ls l” 1 tnn 'dlectomy The mo * 

U » \suaily ts ^' r '^n . "" f ' ha * ,n “>W*‘Uon With ,„fec 

•non earuUd^u 1^X7^ ^ ^ « "™" 1 '** - ‘he com 

=^=Llf* ^ - 
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foatrol of the hemorrhage He is also of the opinion that local apfUc&tions are of little 

Secondary po«t tonsillectomy hemorrhage is usually not as massive but is often diffi nit 
to control because of the secon lary infection. He is of the opinion that the u.-e of lotenges 
which contain the sulfa drugs or penicillin is worth while in post tonsillectomy eases m order 
to prevent secondary infection 

Hemorrhage from esophageal Tances is a difficult problem Electrocoagulation an! 
injections of sodium morrhuate have been alvocated, but have been u*ed with very little 
success 

Hemorrhage from carcinoma of the esophagus is difficult to control Electrocoagulation 
anil implantation of radon seeds are oecacionally of mine foreign bodies of the e*op bagos 
peptic oleers, or tuberculous ulceration may ulcerate through the walls of the esophagus and 
erode blood vessels, causing massive hemorrhage 

Hemorrhage from the tricheobronchml tree is extremely common There are many 
different causes Gilmore dul not go into detail of the various causes of such hemorrhage, but 
mentioncl several of the mo*t common Hemangioma of the bronchial tree is somewhat 
more common than generally believed and often such hemorrhage can be controlled by simple 
coagulation through the bronchoscope 


Joseph St Stewart. Miami Extrinsic Duodenal Obstruction In the Newborn.— 
Mewart reviewed from the literature forty two Such cases occurring in chilJreD nnder 5 
years of age Of these eases, 40 per cent were un liagno.cd He stressed the recent work 
of Eadd and Gross, who have shown how emlirvotogic anomalies result m pre-sure ©n the 
duodenum, producing obstruction The embryologv of intestinal rotation was then discussed 
The various soomahe* were demonstrated by slide* showing how it is po**ib?c tor tori worn 
all©* to produce extrinsic pressure on the duodenum 

Stewart then reported two ea«e# of obstruction of the second part of the duodenum 
doe to the hepatic flexure of the colon lying over the duodenum in an incompletely rotated 

In one of the*© ca*e», the diagnosis was made correctlv an.) operation produced im 
mediate relief In the second ease the patient had had a previius lajarotomy and appemjec 
tomy with no relief Subsequent oj -e ration reveal* 1 the true nature of the obstruction and 
cause of abdominal symptoms Mobilization of the right half of the transverse colon an! re- 
lief ot pressure on the duodenum produced complete relief of svtoplom« 


D P nail, Lomu ill* Biliary Peritonitis —There are four causes of bile peritonitis 
(I) gall bladder disease, (2j defect or perforations of the bil© dud (3j trauma, and (4) 
congenital defects Hall then demonstrated how each of the«e conditions coull produce Ml* 
peritonitis and also diseased the signs anJ svmptoms of bile pent ,nitis 

The possibility of bile peritonitis occurring in ia.es in which actual perforation ot 
the gall bladder or ducts is not present nm«t be kept in mind If obstruction of the common 
bile duct an 1 ©yvtic duct is present, the back pressure in the gall Ms Idcr mv be «ucb as to 
cause a so-called “sweating 1 gall bladler The result is extravasation of bile through the 
wall of the gall bladder into the peritoneal cavity, produi ing a bile peritonitis without actual 
perforation in the biliary tree 


Daoean McEwan, Orlando Mistaken Surgical Diagnoses in Hookworm Disease — 
aieEwan analyzed a sene* of fifty «ix patients admitted to lus surgical service with abdominal 
a In 50 per eent of these eases, hookworm* were found ra be present ia the /tool, and 
roeeiSc therapy brought about complete relief of the ablommal svmptoms McEwan then 
dLux«a in detail the life cycle of the bookworm and stressed particular!, the difference 
, . the As atic hookworm and the epecies found in North kmenca Details of th» 
betwee -worm enteritis were demonstrated, and it was emphasized how th«*« 

pathology 0 10 . abdominal pam The presence of the enteric lesions in the ileocecal 

5T 4 • — 5. *— v — . 
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and anaerobic bacteria E*wlv studies' which indicated that peritoneal suppn 
ration of fecal origin is due to the synergistic action, of several bacterial species 
were later confirmed by Altemewr* Iu an investigation of the bacterial flora 
of 300 cases of peritonitis of appendipal origin, he was able to isolate an aver 
age of five different species of organisms from single peritoneal exudates la 
some instances he isolated as many as sixteen different species The micro- 
organisms most commonly found, in association with other organisms which 
normally inhibit the gastrointestinal tract were Eschenclua colt, aerobic and 
anaerobic nonhemolytic Streptococci and Clostridia Altemeier’s experiments 
proved convincingly that Esch col i was not the etiologic factor m peritonitis 
of appendical origin and also showed that it is not responsible for the odor of 
the exudate, as is eommonlv supposed Previous studies* have showed that 
streptomycin has a potent antibacterial action on a wide variety of gram 
negative and gram positive organisms, particularlv those of gastrointestinal 
origin Studies of Pulaski and Sprrnz, 4 which confirm the work of others 1 * 
indicate that the drug diffuses readily- into the peritoneal cavity m therapeutic 
ally effective concentrations following its parenteral administration It might 
therefore, be expected that this particular antibiotic would have a potent thera 
pent ic effect in peritonitis of polvbictcnal ctiologv 

EARLIER STUDIES ON CHEMOTHERAPEUTIC AND ANTIBIOTIC AGENTS 

Experimental — By ligating and then opening the appendix Zintel and his 
associates* produced peritonitis in three senes of dogs, each senes consisting of 
fifteen animals In the first senes, which served as a control series, only one of 
the fifteen animals survived In the second senes, m which treatment consisted 
of large doses of streptomycin given intramuscularly, there were foar sar 
vivals In the third senes in which treatment consisted of a combination of 
penicillin intraumuscularly and sodium sulfadiazine intravenously there were 
•ux survivals These authors concluded that while streptomycin exerts a bene- 
ficial influence in experimental peritonitis in dogs the therapeutic results are 
not as good as when a combination of penicillin and sulfadiazine is employed 

Stharn and Jus associates* who earned out a similar experiment con 
eluded (1) that streptomycin has no demonstrable suppressive effect on the 
bacterial flora of the peritoneal exudate and that it is of little value cither as 
a prophylactic or a therapeutic agent in peritonitis m dogs, (2) that sodium 
sulfadiazme in large doses by the intravenous route also docs not appreciable 
alter the bacterial flora of the peritoneum and has little or no protective effect 
against peritonitis in dogs (3) that penicillin lit large doses fcvyavjAhmt to 
1*500 000 units per day in man) effectively eradicates gram positive bacteria 
A significant number of the animals in the penicillin treated group survived 
In these dogs the residual bacterial component which consisted chiefly of 
gram negative bacteria, was relatively nonmvasive and disappeared spo» 

taneously , 

Clinical —The extensive Mwatnre on sulfonamide therapy mav be summer 
up m the Statement that most observers report some beneBcal effects from its 
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ancillary employment in spreading peritonitis, but ouly equivocal results in 
cases in which there is considerable tissue necrosis or m vv hich the microorgan- 
isms hare localized due to abscess formation Crile’s report 9 that penicillin 
in massive doses by the intramuscular route is strikingly effective m peritonitis 
of appendical origin has been confirmed by Brown 10 

To date only a few reports base been made on tbc use of streptomycin in. 
the treatment of peritonitis Hirslifeld and Ins associates 11 used it iu twelve 
cases m eight of which penicillin or the sulfonamides were used also They 
attributed the absence of spectacular results to the inability of streptomycin to 
suppress certain gram positive organisms, particularly the nonsporulating 
anaerobes The report of the National Research Council on streptomycin 1 * in 
the treatment of "various infections included fifty three cases of peritonitis due, 
iu order of decreasing frequency, to appendicitis, postoperative infection, di- 
verticulitis, intussusception, cancer, salpingitis and abortion Thirty nine of 
the fifty three patients recovered and twehe died Of twenty one patients who 
received streptomycin and ‘ other forms of chemotherapy at the same time,” 
eighteen recovered and three died It was the opinion of the Council that these 
results were sufficiently encouraging to justify the advice that streptomycin be 
used in all cases of peritonitis in which the infecting microorganism was sus 
ceptible The dosage advised was at least 2 Gm per day for five days or longer 


ANALYSIS OF CASES 


The sixty three cases of peritonitis reported in this communication have 
been observed since November 1945 They form a heterogeneous group in 
respect to etiology management, scheme ol dosage, and duration of thrapy 
All of the patients were desperately ill but they were predominantly young 
males in good health, either on active duty or recently separated from mili- 
tary service and their nutritional status was usually excellent The age range 
Was from 7 to 62 years Thirty nine patients were between 17 and 30 years of 
a ge, and only six were over 45 years of age One would expect good resistance 
to infection in such a group 

The majority of patients in addition to streptomycin had intensive sup 
Portive therapy including constant intestinal decompression. 

The results of therapy m twenty one cases of peritonitis in which only' 
ttteptunycm was used arc presented in Table 1 In Table II are presented the 
results of therapy in forty two other cases in which streptomy cm therapy was 
combined with penicillin therapy and, m some instances, with the administra- 
tion of sulfadiazine also Of the sixty three patients, five died and eighteen 
others either showed no results at all from streptomy cm therapy or showed i m 
provement only -when other therapeutic methods were employed, such as dram 
age of a periappendical abscess 


There arc no control cases in this series Results are stated entirely from 
tile standpoint ot whether or not thej could be attr, buteil to the use ol strep 
tom, cm A patient was warded as benefited b, ,t ,f ] le had the type of 
rapid uncomplicated com aleseence wh.ch eonM scared, have been hoped for 
m the light of the disease process K 
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APPENDICVL PERlTOVms 

Of tlnrtj nme patients with pcntouitLs of appendical origin, seventeen had 
spreading peritonitis and twentv two localized peritonitis (Tables I and 11} 
One patient with spreading peritonitis and one with localized peritonitis died, 
both were treated onlj with Ureptomj tin The patient with spreading pen 
tomtis was a 49 v ear old man with severe diabetes mellitus and artenoselerotic 
heart disease St rep tom \ cm was not regirded as effective because his improve- 
ment was slow clinical!} and subjective!} lie died sucldenlv on the seventh 
postoperative dav as the result of pnlmonarv infarction He had received 0 2> 
Gm of streptoinv cm intramnscularl} ever} four hours which is a relativelv 
sznaU dose 

The other death in this group occurred in a 58 year old white man with 
localizing peritonitis and an appendical abscess He bad a vascular accident 
on the first postoperative da}, manifested b} coma stiff neck and jacksomati 
convulsions lie died on the seventh postoperative dav , autopsv revealed a 
recent subarachnoid hemorrhage and bilateral pulmonary tuberculosis There 
was a thick abscess wall about the drainage tube The general peritoneal cavitv 
was free from infection lie had received 025 Gm of streptomvem intramus 
eularlv ever} three hours from the time of operation until death It should 
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TiBLE II KESllTS OP STREPTOMYCIN PENICILLIN THERAPY (WITH AND WITHOUT SULPAMAZINE) IN 
FOTTY TWO CVSES OF I FRITONITIS 
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to noted that the v asuilir accident which was responsible for Ins death oc 
eurred within twentj four hours of operation 

fn the patients who responded to theripv the efimeal course was striking!) 
similar In each instance the infection was controlled sen rapidh Disten 
lion and ngulitv graduallv subsided ileus disappeared and in all instances bj 
Ihe fourth das after operation there was passage of gas per rectum Pro^res 
sue localization of the process to the light lower quadrant of the abdomen or 
to the pels is was notable B\ the fourth or fifth das after operation the pa 
tient was free of discomfort and was on a selected diet IU the tenth das the 
temperature and pulse were normal 

The three patients treated without operation recovered as rapid!) and as 
uneventfullv as the patients who were submitted to surgen Two of the three 



*>i)Kuru> 


Jiad localize! peritonitis In the Unit] case the proems to spreading nh.n 
He patient «ns Prat seen Pat trae rapid!, localized to the right loner gia&anf 
(Jwff ? Treatment consisted of 05 Gfn of streptomj cin intramuscularly 
OW3- fear hoars turn .a period of fonrteffl da, s m,m interval uppaideeWnj 
TO performed sir Keeks after the original illness, there sas no eildenee el 
peritonitis 



Certain other ewes are desen «i? s I>ec>al mention One patient ivlto 
liad. a localizing tape of peritonitis was submitted to appendectomy 
and drama?® of an abaeps-, on the filth da'' of illness lie had a sen st&rW? 
posttipctalnc course, characterized hi recurnn* chilK and temperature clesa* 
Hops to W° F The User became enlarge.! an 1 u ruler and he na« slights 
jiundiced All the e% idcu.cc pointed to a diagnosis of pslepMcbitn BecosciJ 
Kith mleomplieaW KOS® 4 tpalui - f'’ 1 '"'"* 1 «" administration of -’•> 0”> “ 
streptomycin m *•*' ‘ is,l > Cm , <*‘ rKm *•'« supplemental hr Or 

nsnal sopportne tbempy The tiros TO consniered lifesaving in this ease )» 
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two other cases however, m which streptomjcm was used in conjunction "With 
appendectomj and drainage of well localized appendical abscesses, it was 
thought that the tines entful let os eries were quite as likely to ha\e ensued 
without adjutant antibiotic therapy os with it 

Pour patients dev eloped residual abscesses while one patient developed a 
pelvic abscess twenty eight days after drainage of an appendical abscess In 
the interim combined penicillin and sulfadiazine therapy had been given with 
not particularly striking results Parenteral streptomycin therapy was fol 
lowed bj prompt resolution of the abscess and prompt recovery without further 
surgery (Fig 2) Two patients with subhepatic abscesses and one with a 



suprahepatic abscess following rupture of the appendix with spreadin » peri 
tomtis were treated by streptomycin tlienpy in conjunction with drainage 
Two recovered uneventfully The third later required surgical excision of a 
persistent fistulous tract 

Twelve patients with spreading peritonitis of appendical origin were treat 
*1 bj both streptomj cm and penicillin supplemented m two cases, by sulfa 
diawn e (Table II) Results were good to sinking in every case (Fig* 3) Two 





SOG 

patients reco\ ered in the face of nijocardial disease, and a really dramatic re 
sponse was obtained in another patient who was not operated upon 

Two of thirteen patients with localizing peritonitis (Table 11} showed 
rapid improvement after the institution of therapj and did not require eroer 
gency operation (Fig -1) In sit other cases the results were good although 
not remarkable In two of the remaining eases the response was doubtful and 


OCT 



, fl three eases there w« ie no results at all One patient in this group developed 
a pell ie abscess wlmli required drainage on three octasions lb another case 
the Stump of the appendix blew out but the igniting fecal fistula fortunate r 
exteriorized and ultimately tlosetl spontaneous^ In still another casc “V 
Si on of the infection to the subphremc spare was suspected, hut abscess to 
turn did not follow 
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PERITONITIS OF NONAIPENDICVI ORIGIN 

Seven patients with peritonitis of nonappcndical origin were treated only 
with streptomycin (Table I) There was one death from sepsis hi a patient 
with multiple gunshot wounds lie was moribund when first seen, on tht 
seventh day of illness and died within twenty four houis In two eases the re 
suits were excellent One of these patients had been submitted to vbdomuw 



perineal resection Thi other 1 id carcinoma of the Sigmoid which had rup 
lured into a loop of the ileum anl then into the free pentoneil eavitv Dram 
age of the subsequent abbess vieldel a thin pus without odor which grew only 
nonhemolytic streptococci These orgim ms were moderately susceptible to 
streptomycin Results u> the two other cases in this group were doubtful in 
that improvement either was slow or followed the use of surgical drainage 


S9S 


soRom 


There were two deaths ift seventeen patients with nonappendical peritonitis 
treated by streptomycin and penicillin with or without sulfadiazine (Table II) 
Both occurred in patients with stab wounds of the abdomen and both were due 
to i oscular collapse and cot to bacterial infection In all eases of early spread 
mg peritonitis the response was dramatic The two patients who showed no 
improvement both had small doses of streptomycin, m one of these eases re 
corerj was complicated by pulmonary atelectasis and pneumonia 


comment 


Of the five deaths which occurred in the sixty three cases of peritonitis 
presented in this communication, three were due to Uonbactenal causes fn the 
other two cases, both of which were instances of generalized fibnnopurulent 
peritonitis, streptomycin was added to other therapv when the patients were 
already moribund apparently ns a “panic” measure Eighteen of the fifty 
eight patients who recovered Were treated only with streptomycin, the re 
raaiBioff fort* patients were treated with streptomycin and peumdha, supple- 
mented in tea cases by sulfadiazine 

Immediate dramatic results were seldom observed following the adminis 
t ration of streptomycin, whether it was used alone or m combination with pern 
cillin, although in both spreading and localized peritonitis recovery was thongbt 
to be smoother and more rapid when the drugs were used in combination In 
no instance could any cumulative effect be attributed to the administration 
of streptomycin and sulfadiazine in combination 

Streptomvein was undoubtedly more effective in early spreading P c " 
tonitis although immediate dramatic results were not the rule whether it was 
used alone or with penicillin Resolution of established peritoneal suppuration 
in the streptomycin series was of approximately the same pattern as u, seen «i 
patients receiving penicillin in excess of 600000 units While results were 
generally less striking when streptomycin was employed in infections which 
had already localized the impression was received that resolution occurred 
more rapidly in such cases when penicillin was also used The combination S are 


particularly good results in three instances of pelvic inflammatory disease n 
winch no demonstrable result had been achieved by penicillin therapy alone 
The dosage of streptomycin employed varied between 1 and 4 Gm per day 
administered bv the intramuscular route in divided doses at three or four boor 
intervals In a few instances streptomycin in amounts up to 0 5 Gm was m 
troduced into the peritoneal cavity at the time of operation There was no 
apparent adverse effect The dosage of penicillin ranged between 120000 an 
600000 units per day The average dose of sulfadiazine was 6 Gm dailv 

Consistently beneficial effects could never be attributed to $treptoBiy c, n 
when the dosage was 2 Gro per day or less whether it was given alone 
sulfadiazine or with penicillin m amounts of 240 000 units per day or l 
Jfn harmful effects were noted in eonsequeiu e of daily dosages of 3 G® per a J 
for ten to fourteen days although minor untoward reactions occurred i* J 

\ 4 atone or 25 Cm 111 combination with an average oE 

alpnKdln, tad the mxt sat.steti.ra rostormt,™ ranraltsrmcr T fc " 
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sponse to streptomy cm tl eripy was practically always indifferent when made 
quate doses were used (1 5 Gm per d n or less) 

On the bas s of this small series of cases it is impossible either to ascribe 
consistently beneficial effects to streptomycin therapy in peritonitis or to deny 
the possibility of therapeutic benefits in early established peritoneal suppura 
tion Clear cut beneficial results were generally more apparent in spreading 
than in localized processes 


SUMMARV \ND CONCLUSIONS 

1 Sixty three patients with peritonitis of \anous etiologies of whom five 
ded received adjuvant streptomvcm therapy alone or in combination with 
penicillin sulfadiazine was added in a few eases 

2 The beneficial effects ot %tveptoraycm. therapy in early spreading pento 
nitis closely paralleled those observed in cases in which large doses of penicillin 
were given Streptomycin did not seem to be of particular value in localized 
peritoneal suppuration 

3 On the basis of these preliminary studies it is apparent that strep 
tomycin is not a panacea yet has a valuable place in the treatment of pen 
tomt s Used alone it is especially effective in spreading and in localizing types 
of infection without a palpable mass Used in conjunction with penicillin it 
is effective m many patients wl o fail to respon 1 to penicillin alone or to peni 
cilhn combined with sulfonamides 
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SrUDIFS LV EXI*EBI3n*XTJ£» FROSTBITE 
I The LtFttr op Heparin in Preventing Gwritcvr 
Harms B Schemvcmr, Jr, M b, New n wen. Conn , and 
lim-PLi H White, It , Ecru L Wpesn, Jp , jfll , 

Ale red ft Cordijj,, II f) , i\» Thomjs F Svnforu, 

IltETIHORI, 3Io 

(trom the Surgical n**htun Laboratory, The John* UopUoi rmewtv Sih^l 
of Vtduttf, BatitmOrf) 

r T , *itL confusion which exists m the treatment of frostbite during the earl} 
-l pierss is efue farge/j (o a dirfe rente of opinion regarding the chief weih 
aiUMit l»J which permanent iv. hemic damage is produced home invest iga 
tors have felt t/iaf the major difficulties are the result of reduced blood flow 
consequent to the swelling of the limb from edema and extravasation Thev 
have directed treatment toward reducing the swelling and diminishing tisane 
metabolism bj prolonging the period of thawing and bj local cooling of the 
injured part Others have felt, on the other hand, that the principal liinn 
results from prolonged intense vasoconstriction and eventual thrombosis of 
arteries and arterioles TJuj have concentrated therapeutic efforts ou ehmiaa 
tion of vasospasm and prompt restoration of the best possible circulation 
There is much to support this second concept 1 An important additional means 
of treatment has been introduced recentlj bj experiments suggesting that 
anticoagulants ran) be effective to preventing thrombosis and gangrene 

In 1914 Brambcl and I.oher 1 uu*d dicunnrol, ajoipstlMitie bloeVs and 
boric acid compresses to treat o patient in whom incipient bilateral gangrtne 
of the toes had developed following frostbite Some difficulty with Weeding 
from ulcerated areas ol< lirred bui heating too}» place with the loss of only 
the distal phalanx of one toe Although it was uinjecturable whether major 
amputation would otherwise have been rrrjuueU, they had the impression that 
anticoagulant thcrapv might have been responsible for the good result and 
suggested studs of its usefulness til other cases of frustbite 

In 1943 Lange and Dost! repotted experiments lit frostbitten rabbits 
which were convincing uf dramatic effii ai v of heparinization in the prevention 
of gangrene SubserjuenUv 1 ange and Luewe* reported that heparin was also 
brilliantly effective in preventing gangrene of shin in experimental contact 
frostbite m human volunteers suve the jin-sent investigation was completed 
another report bv Friedman Lang* uidWumr has appeared com rnung the 
usefulness of heparm in preventing gaugieiie fi Mowing experimental « Vrt? 
bite m rabbits Their invest!? itiou d« mousli it.d that the did pitMngi'j 
changes following the initial va-.ocoi,stn<ti.m up vascular engorgement wit 
craglnliMtion of erythroot<-< Mlo»tJ uito.poith b> wit 
thrombi, and that heparinization tends to preset! t the formation of ti 
thrombi 

?ec e tv*d Cor put>lic*Uon 
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These studies are of such importance in the pathology and. treatment of 
frostbite that we belic\ed it was worth while to carr> out similar investiga 
tions It was our desire to see whether the good results obtained by Lange 
and his co workers could be duplicated in another laboratorj and with such 
uniformity as to justify the hopes which their reports naturallv lmc raised 
It was further hoped that more precise data could he accumulated concerning 
the relationship to the ultimate result of such factors as the degree of cold the 
duration of exposure and the extent of the area frozen as well as the time 
of beginning treatment the duration of treatment and its mtensiti Lnfortu 
nately, the initial phases of this problem base prosed so difficult that the 
project has not been Completed Since these studies have confirmed the fact 
that adequate heparinization is sometimes effective m preienting gangrene 
m experimental frostbite but liaie it the same time demonstrated that this 
treatment is by no means tmiformh successful it is felt advisable to present 
our preliminary investigations This is not done in order to discourage the use 
of anticoagulants m frostbite but rather to dispel anj false sense of security 
which may prevail based upon the notion that such treatment may be rcgularlv 
affective even in the severest cases 


MVrERlAIS \\U METHODS 

Domestic rabbits of mixed breed w eighing from 2 to 3 kg were used The 
hind limb to be frozen was carefnllj depilated nt least twenty four hours 
before freezing in order to make sure that no significant injurj to the skin had 
occurred The rabbits were anesthetized for freezing with nembutal given 
intravenously In a few experiments the limb was immersed directlj in an 
ether dry ice mixture in the majority the limb was covered first with a 
rubber condom boot ( are being t d en to prevent telling of the boot or spilling 
over of the ether into it In all instances constriction of the limb was xtudi 
ouslj avoided The degree of evldness of tlie solution \ ined as well as the 
duration of the exposure In each freezing experiment it was noted whether 
or not actual freezing of the part had occurred aud m the rare instances m 
"hich solid freezing did not take place the aninml was discarded from the 
senes In all cases the limb w as immersed up to the lev el of the hock In most 
of the experiments the frozen limb was gentlv sponged with 1 1000 aqueous 
zcphiran and covered with snlfatlmzole ointment and sterile dressing applied 
snugly but in such a wnv ns to cause no constriction The dressings were 
changed occasional^ hut were continued until recover was complete or 
gangrene was obviovvdv well established The details of each freezing expen 
ment nre recorded in the results 


Von ms nm, nnt, „f Iippirin in vpmR 'nlntmn „ ore ulmim.tered inter 
nmtcntl, bv thr intr.i.wra, route Clott.np time ,in, determine, 1 noon ,onte 
nmmnl. In tl.e onpiUir, tube method with Wood ohtunod jmnehirr of the 
e»r other. In the method of T ee md White* tilth blood remoied bi cirdiac 
aspiration 
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UPOr ‘ “'■K'-'at.on? of 66 rabbits, me hurt tab of 
d m 7h * , E “ Iud ' 4 «« 2 »«* m wtah the Mjwrt tab 

did »ot Iwumu solijlj frozen, 3 rabbit, which died of unit™, to causes art 
16 ssfucli died during the course of nnticougulanl tlierapj before the outcome 
of tie experiment could be detenuuicil Of tie 36 rabbits which died urter 

h T an t 5 c,to ' nt "•<■ showed large retropentoueal bcmorrhase or 

other euaenee o! Weeding 



TIr ' — CloWlO- tlm» %.tluv< *fter “mgl- ln«r \«i u, Injection of 30 " 6 h'pnrtn 


It was not found practicable to perform determinations of clotting time 
at frequeut inters afs during the course of treatment in order to be certain 
that m any git en amuial the prolong ition of dotting time s\as constantly 
maintained during anticoagulant tberap\ \ot onh is it impossible to remote 
blood by cardiac puncture at frequent mtei \als for a period of fire Of six dajs 
without causing death in a large number of anjmils but the removal of 
sufficient blood for the more reliable Lee \\ hite method during such a period 
■would produce a set ere anemia Indeed it was found ti be impracticable to 
secure blood for the capillary tube method fhe or six times daily bs puncture 
of the ear s‘nee sueb efforts rapidly obliterated b\ local injury or extravasa 
tion the reins neeessan fer mtraseuous therapi An effort to evaluate tbe 
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efficacy of varying doses of heparin. had to be made b\ controlled experiments 
upon a number of animals rather than by routine determinations upon each 
one 

Since Lange and Boyd had given heparin ev erj twelve hours intra- 
venously in 30 mg doses, the effect of this treatment was first investigated 
The results are recorded in Fig 1 "With the capillary tube method, the values 
of normal control clotting time varied from 1 to 2 minutes, averaging 18 
minutes Twelve hours after injection of 30 mg of heparin the clotting time 
had returned to normal in one half of the animals in the other one half it 



ranged from 4 to 10 minutes The control coigulation time values with the 
Lee White method Tanged from 2 5 to 4 5 minutes averaging 3 7 The clotting 
time was well prolonged four hours after injection of heparin but became less 
prolonged thereafter and m 3 of 4 animals was withm the normal ratine from 
e.Bht to t»*. Ws alter mjccl.on Tie concision reached 0M 
could not re t upon 30 mg of l,e,ti„„ gn„ mr} iom , 

constant prolongation of coagulation time 
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In Fig 2 thta are recorded showing that 10 mg of heparin given intra 
' enonsfj ever} four hours keeps the clotting time not less than from 8 to 12 
minutes, and that 20 mg of heparin gtvtu m similar fashion maintains the 
clotting time between 20 and 30 minutes A few additional studies confirmed 
the observations from the 4 experiments winch form the basis for this chart 
It will he noted that the normal control values with the Lee M’hite method 
were different in the two sets of experiments recorded in Figs 1 and 2, these 
sets of experiments were carried out lij different investigators Although the 
results of this determination vary somewhat with djftcrcnt observers, tbev are 
reasonablv reliable in the hands of one observer 

The initial experiments are recorded in Table I and represent an effort 
to determine whether gangrene following sevire degrees of direct contact 
freezing can he prevented b.v small or large amounts of heparin The depilated 
hind limb of the anesthetized rabbit was immersed without protection of a 
rubber hoot up to the hock in an ether carbon dioxide snow mixture at from 
-20° to -40® C ?vo dressings were placed upon the frozen hmb Extensive 
gangrene developed in all animals whether the limb was frozen 5, 20, 30, 50, 
or 90 minutes Four animals were given a single 30 rag injection of heparin 
30 minutes after freezing for one half hour, and one was treated at four hour 
intervals for sixty four hours with the sime dose Two animals which were 
subjected to freezing of a foot for one hour were treated at four hour intervals 
with 20 mg of hep inn for n forty eight hour period, 2 others lor a ninety sis 
hour period mid 2 others for 144 hours One labbit one foot of winch was 
frozen for 90 minutes received 30 mg of heparm even twelve hours for 


Table I Results or fxposiRE or the Dlphvted U\pr«TEcrn> Foot or Rabbits to 
Rtuer Cat bos Diixmc Snow Mixture at FrOM 20* to -S0°C, With am» W mmer 
IlEPAPtS TlHXAPY, >0 DUtSStSO APPLIED To FftlZES 
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fort} eight hours The extent anil character of the gangrene w ere precisel} 
the same in the treated and untreated animals with the exception of the 2 
rabbits treated with heparm at four hour inters als for six dajs, m these two 
complete drj gangrene extended almost but not quite up to the upper le\ el 
of the frozen area 

The second set of experiments are recorded in Table II The depilated 
hind limb of the anesthetized rabbit was coscreil with a rubber condom boot 
and was immersed up to the hock for \aijmg periods m ether maintained at 
a temperature of from -12° to -20° C Us placing a beaker filled with ether 
inside a larger container filled with ether and dr> ice and by stirring the 
fluid in the beaker and constants chocking its temperature w ith a thermom 


Tabte II Results or Exposuit or Dttilvied Foot op Rmmr Pcormtu by Condom Boot, 
in Ethep Kzpt at Frost -12* to -20® C, Wrrit and W miner ItErwtfv Therapy 
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eter which was left in place a ntl 1* adding (lr , ice a<5 nmle! to the ontsi(Ie 
mixture it was not difficult to regulate the tpmperatiire The frozen foot "as 
kept entirelv tlrv Immediately after freezing the Juab was sponged with 
zephiran and covered with ‘rulfatlmzole ointment and sterile dressings 

Fifteen limbs were frozen for 60 minutes The control animals had com 
plete gangrene up to the upper level of freezing lour were treated with 
10 mg of heparin even four hours for varying periods 5 with 20 mg and 3 
with SO mg AK save 4 had gangrene is extensive as that of the controls In 
one rabbit treated for four <la\s with 20 mg doses complete gangrene ap- 
peared but not dmte tip to the hock One animal treated for fortv eight honrs 
with 30 mg doses had gangrene limited to the toes whereas in 2 treated for 
06 and 120 hours there w ere onlv small superficial ulcers and no deep gangrene 
In 11 animals the foot was frozen for 30 minutes The 7 controls had 
complete gangrene of the entire frozen area Two rabbits were given 30 mg 
doses of heparin for 64 and 120 hour periods jn the first there was no gang 
retie but the second had gangrene of the entire foot Five of the 10 rabbits 
treated w ith 20 mg doses of heparin showed gangrene of the entire foot In 
3 the gangrene was of slightlj less extent and in 2 it was limited to the toes 
One foot eneli of 14 rabbits Was placed tn the freezing soldtion for onlv 
a 10 nunute period In the 4 control immals the gangrene was complete but 
involved an area extending onlv tip to within 1 to 2 cm of the upper level of 
freezing One of the 2 rabbits treated for two days had gangrene only *>f 
some of the toes and the other had onlv a superficial ulcer In 4 of the 7 
rvbbits treated for a six dav period however there w as as extensive gangrene 
as m the control* In 2 no gangrene appeared m the third there was onlr a 
superficial ulcer Gangrene was complete m the one rabbit treated for six 
thrs ill which treatment was begun ten hours after freezing 

In those rabbits in which gangrene was averted there was sensory loss 
jn the foot during the period of observation which in general covered two 
weeks In 3 rabbits the blood flow to one foot was completefv oc eluded f°r 
30 minutes and in 3 others for one li 0 ur bv a rubber tourniquet tightly applied 
about the leg \«ne of these animals had gangrene or motor or sensorv dis- 
turbance 

1 1 n '-sjn* 

The first experiments repor lei failed to demonstrate that small or larger 
amounts of heparin were iffeetinJ in piev«ntmg gangrene when the unpro- 
tected foot was frozen ft r rather long periods in a mixture kept at from. 
to —JO 0 C These experiments are of limited significance since there were fe" 
animals which were adequately heparinized for a prolonged period 

Th ft second set of experiments deal with the treatment if frostbite of Ipss 
extent thin that treated b> Lange and his co workers Lange sc<! IMP 
reported that of 11 anesthetized rabbits the depilated hmd hrab of each 0 
which was frozen up to the knee for from 45 to 50 mmutes in a solution kept 
. , -jo® to -20° C 2 died of hemorrhage and 2 showed saperfiew 
iUro-K of eoos.derable extent but theie awl the 7 otl.tr anmion rerorerf 
without loss of tissue 
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Friedman Lange and Werner liaie recent 1} reported that there was no 
other evidence of gangrene than occasional small areas of focal necrosis in 13 
rabbits in which the clotting time never fell below 30 minutes during treat 
ment after freezing of a hind limb up to the 1 nee for one half hour in a 
nurture kept at -30° C and in 4 of the 7 rabbits similarly prepared and 
treated in which the clotting time was not kept constantly so prolonged 
These animals were sacrificed from two to nine dajs after freezing 

In the experiments which we have recorded the limb was similarly pro 
tected with a rubber boot cleansed with a mild antiseptic solution and dressed 
with sterile bandage after freezing The area of limb exposed was less being 
only up to the level of the hock rather thap up to the lcnec The time of ex 
posure was reduced to as little as 10 minutes Although Lange and Boyd give 
no detailed information in regard to heparin therapy they imply that it was 
(he same as they used in experiments m direct spot contact freezing in which 
they gave 30 mg of hepirm intravenously every twelve hours for a period 
of at least five daj s beginning treatment from one half to three hours after 
freezing ended In the experiments of Friedman Lange and "Werner heparin 
was given m 50 mg doses it twelve hour intervals In some of our expen 
meats the same daily dose of 60 mg of heparin which Lange and Bojd used 
was given but in a manner which provides more constant prolongation of 
dotting time namely by administration at intervals of four hours In other 
experiments 20 and 30 mg of heparin were given ever} four hours Control 
studies demonstrated constant prolongation of clotting time when 10 mg of 
heparin was given at four hour intervals and greater prolongation when 20 
mg doses were used Han} of the animals in which 30 mg of heparin were 
given at four hour intervals and some of those similarlv treated with 20 mg 
doses died of hemorrhage before completion of the experiment 


It is difficult to explain why in our experiments with exposure of a 
smaller area for a shorter interval of time and with a more efficient method of 
anticoagulant therapj the results were so inferior to those reported bj Lange 
and his associates If we consider onli those animals which were treated for 
five days or more it is seen tint deep gangrene was prevented in only 4 of 21 
rabbits treated an mw \enee of 19 per cent If 3 animals arc eliminated in 
which treatment was started after an interval of more than three hours after 


completion of freezing 4 of 17 animals or 23 5 per cent escaped deep gan 
grene Two additional animals had gangrene limited to the toes If the} are 
included G of 17 or 3o 3 per cent escaped disabling permanent loss of tissue 
Hus fact is in contrast to the protection against deep gangrene m all of the 
small group treated bv T ange and B ivd in all of the 13 rabbits treated bv 
Friedman I ange and "Weiner in winch the clotting tune did not fall below 
30 minutes an l m 4 of 7 m which the clotting tune was occasional!} less 

There can le no doubt that in certain animals heparin therapv was 
rest onsil k for , resenting gangrene or lessening its extent It will be noted 
that can notrente 1 ......I II a loot of olttch on, frozen an 

of 30 minute, or looser lia.l complete c ,n B rene up to the leael of freer, n- 1 
that in nntrr.tr 1 iimmnl, pan-rene of o„1, ,1.-1, , 1 , extent .naan.bla 
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followed an exposure of 10 or Jo minutes TJie II animals m which gangrene 
was averted or was limited to the toes or to superficial ulceration were all 
treated with heparin as were the 4 rabbits exposed for 30 minutes or longer 
m which the gangrene, though ext ensue did not include the proximal 1 or 
2 cm of the area frozen 

Lnfortunatelj onr experiments do not permit we feel clear cut condu 
sions concerning certain important related problems It is not clear from the 
data recorded in Table II for example that when four hour heparin theraps 
begun within two hours of the termination of freezing was continued for fire 
days or more, the results were better (Inn when treatment was kept up for a 
sliorter period Six of the 17 rabbits (3a 3 per cent) which were so treatel 
for five dn\s or more had no g ingrene or onh superficial ulceration or Joss of 
toes whereas 5 of 13 (3<t a per cent) treated for shorter periods recovered with 
similarly slight loss of tissue On more careful anahsis the results are seen to 
be rather contradictors In the ease of those animals in which the exposure 
was 10 minutes and in which treatment with 20 mg of heparin was begun 
prompfl} and continued at four hour internals for fortj eight hours out} 
minor low of tissue oocuned whereas this was true in onh 3 of 7 rnbbts 
treated sjmihrh for six tins On the other hand minor loss Of tissue tooh 
place in 2 of *» rabbits expwd for 30 minutes and treated prompt!) with 
heparin and for a period of five or six dais whereas both of the rabbits 
simdnrh exposed but treated with the same dose for shorter periods had com 
plcte gangrene of the foot 

It is of interest lint a of 9 nbbits exposed for 10 minutes and treated 
promptl) with heparin in 20 mg doses given at four hour internals had no 
gangrene or had onh slight loss of tissue (o > 7 per cent) whereas such pood 
results proa ailed in onh 2 of p rabbits (2j per cent) similarly treated after a 
30 mtnute exposure nid in none of 5 treated in the same manner after a Gfl 
minute exposure In 1 of 2 rabbits n foot of which w-as exposed for 30 
minutes treated prom pi h with lipparm given in 30 mg doses at four hour 
internals no gangrene de'elojed an l m all 3 stfllilarlv treated after a 60 
minute exposure there were onh superficial Hirers or gangrene limited to the 
toes In contrast all 4 nbbits treite 1 with JO mg doses after a feO minute 
exposure had rorailete gnvrei e of the foot The 5 rabbits treated with 
Jieparin given at intervals of twehe h urs or at more frequent inters ah bvt 
after a ilflas before onset of tieifn ent of from four to ten hours fillowing 
freezing had extensive gangrene although in 2 it was shglith less extensive 
than that observed in the controls Five of 0 treate I rabbits On V*f ***** 
liad.ou.lv mmor loss of tissue or no gangrene at all in the group expose 1 or 
10 minutes 3 of 12 (2i per cent) exposed f> r JO minutes and 3 of 12 fa I** 
cent) exposed * or 60 Tnmutes The last prouj m< bides some animals treafe 
onlr with 10 mg doses of heparin 1 ut it also mrlu les some treated vnt 
mg doses which were used in onh i few f tl e seeon 1 group and in none o 


,ke These observations sostrest « at the n ,! Ur the frost! ite the 
„ henmn iherapv max be expe ted to he and vice versa an I t«" 
more prolonged the coagulation time the greater the efiieaev of antieoagu an 
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therapy m preventing gangrene They suggest also that such treatment may 
be futile unless it is begun promptly after freezing lliey demonstrate con 
clusively two facts first, that liepirm therapy is of some efficacy m prevent 
wg or limiting in extent and degree the gangrene of experimental frostbite, 
and second that tins therapj is not as uniformly successful as h is been re 
ported by others 

The careful pathologic studies of Friedman Lange, and Weiner failed to 
demonstrate any significant ner\e damage in frostbitten rabbits adequately 
treated until heparm In the experiments of I ange and Boy d and in our own 
sensory loss follow ed frostbite even when gangrene was averted by use of 
anticoagulant therapy In contrast when the circulation to the foot was 
completely shut off by tourniquet for periods equal to or greater than those 
of the exposure, no sensory loss follow ed This w ouhl suggest that cold itself 
ma J bring about at least a functional alteration of the nerves 

The studies reported confirm the plausibility of the important suggestions 
of Brambel and Loker and ot Lwge and his co workers that the use of anti 
coagulant therapy should be investigated in clinical cases of injury due to 
cold and that this therapy may be expected to be a valuable aid in the man 
agetuent of such problems They would lead one to believe that this treatment 
cannot be expected to avert gangrene in every instance It should he pointed 
out to be sure that fiostbitc in min is often less severe than that utilized in 
this experimental study On the other hand patients w ith frostbite are often 
not available for treatment as soon after injury as was practiced m our 
investigation Furtlurmore lieparin cannot be given to man in near fatal 
amounts as we have done in our experiments The ultimate usefulness of 
anticoagulant therapy in human injuries due to cold must aw ait clinical trial 
because m animal experimentation alone the various related factors can be 
adequateh controlled however it mav he anticipated that many important 
observations concerning the problem of anticoagulants in frostbite will neces 
sarily depend upon such inv estigations 


< OVl I 1 S10\s 

Adequate heparinization is a valuable but not an invariably reliable 
therapeutic aid in the prevention or limit it ion m extent and degree of gan 
"fCne m experimental frostbite W rabbits 

anc* Th< * uthors *'* h e*ire*» thetr appreciation to Mr Joseph A. Arena for his assist 
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THE USE OP ANTICOAGULANTS IN TIIE SURGERY Or ANEURYSMS 
AND ARTERIOVENOUS FISTULAS, WITH PARTICULAR 
REFERENCE TO DICUMAKOL 

Jluiais B Siilmickbi, Jn.MD.Nrw IIurN, Conn ,DuidI AmmtsoN.MD, 
Cmc\r,o, 111., am> Herbert II LvsiiEKr, 31 D , New York, N Y 

(From the Vascular Center, the ilayo Central HorpMal, Galesburg, III ) 

D URING the recent war an opportunity at one of the Vascular Centers was 
afforded us to study the clinical applicability of anticoagulant therapy in 
vascular surgery The clinical material consisted of n group of patients in 
whom some t\pc of reparative or restorative procedure had been employed 
m an effort to maintain the continuity of the affected artery following surgical 
obliteration of a peripheral aneurysm or arlemvcnou .1 fistula Hepann and 
dieumarol were used cither alone or together 

Since the reported experimental and clinical data regarding anticoagulant 
therapy in arterial surgery arc limited to the use of heparin alone, 1 * it was 
felt advisable to present our experiences Furthermore, it was hoped that rt 
would be helpful to record the methods and means of control of the therapy 
employed to discuss the general results and complications encountered, and to 
demonstrate that reparative surgery of the peripheral arteries can he safefv 
accomplished with anticoagulants given at the time of operation or before The 
material was insufficiently controlled, however, to warrant drawing definite 
conclusions concerning the cfficacv of anticoagulants in the prevention of 
thrombosis following arterial repair 


ci inicvl motjuvi vm» methods 

Some tvpe of leparntiv e procedure was performed m 34 of 230 aneurvsnw 
and arteriovenous fistulas treated surgically ,* and of this number 22 patients 
were given anticoagulant thirapv for a more or kss prolonged period of tiro* 
An additional patient received a single injection of heparin The basis for the 
selection of cases for repair and the clinical results have been presented eLe 
where 4 The methods emploved for preserving the eontinuitv of the vessel eon 
sisted of ligation and transfixion of the fistula lateral artcriorrhaphy rejection 
of a Segment of artery with end to end suture and vein transplantation -Anti 
coagulant therapy was used infrequently with the first method, general!* wi 
tbe°second, and routinely with the other two (Table I) 

Crystalline heparin in aqueous solution was administered even four o 
bv the intravenous route, in 50 nig doses The first injection was given a 
time of operation as soon as the decision was made to attempt artenalrepa 
In general, it «a* utilized only during the initial penod of dieumarol th P 
until a satisfactory alteration of prothrombin level bad been obtained 

“received 1» pWbUc*tlon 1Iarch 13 1947 
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Table I Results is C\sf of Vktfi i ci Eli vir 


TYPE OF REPAIR 1 

SO OF CVSFS 

SO FECErilxa 

1 ANTICOVCULANTS 

| SO OF CXSFS IN 

W ItlClI THROMBOSIS 
OCCLRrFD 

Iranstuion of fistula 

13 

4* 

0 

Lateral artenorrliaphv 

s 



Enj to-end suture 

ID 


- 

'em transplantation 

6 


1 


•One of these patients received only a single 50 mg dose of heparin. 


the latter The anticoagulant effect was measured occasionally but not regularly 
hj clotting time determinations earned out according to the method of Lee 
and White * 


Dieumarol was administered to any given patient only after an initial pro 
thrombin level had been obtained In general, 300 mg wore given the first day, 
200 mg the second day, and 100 mg on the third day Thereafter the dosage 
was determined on the basis of the level of the dailv prothrombin time The 
«act quantitv required to maintain the prothrombin time at the desiied level 
varied for the different patients and not infrequently foi the same patient 
during the course of therapy ficncrallv a dailv dose of 100 mg was necessary, 
although in some instances smaller amounts were adequate When patients 
were being given heparin and dicunmiol concurrcntlv, blood for prothrombin 
determinations was drawn just before the administration of a dose of heparin 
>n order to minimize am possible effect of the latter upon the prothrombin blood 
level determination It was found to be a safeguard to delegate the dieumarol 
therapy to one member of the staff who received n leport of the prothrombin 
determinations each morning and then gave ntcessan orders with regard to 
dosage An effort was made to maintain the piothrombin level around 30 to 30 
Pov cent of normal according to the Quick curve® this is roughly equivalent 
to a “clotting index” of 50 

The method of Quick was used for the determination of prothrombin time 
Four and one half cubic centimeters of blood were withdrawn by venopuncture 
an d placed m a test tube containing 0 r > c c of 1 3 pc r cent sodium oxalate The 
contents of the tube were will mixed and then centrifuged Three Loeftlcr test 
tubes into each of which 0 1 cc of the plasma was mtiodueed, were placed m a 
water bath kept at fzum 3 r >° to 40° (’ One tenth cubic centimeter of thrombo- 
plastin,* previously brought to the same tempcrntuie was added to each tube 
ooing blown from a pipette so as to bring about immediate mixing One tenth 
oubic centimeter of calcium chloride was then quieklv blown from a pipette 
into each of the test tubes and simultaneously a stop watch was started After 
a short interval one of the tubes was removed from the hath held up against 
a hght, and tilted back and fortli until clottitig took place, the end point was 
considered to be the time at which the particles of thromboplastin ceased moving 
Hue the plasma continued to do so Care was taken to avoid marked agitation 
0 the contents of the tube The watch was stopped and read at the moment 
53 tm g was noted Two of the test tubes were used for preliminary guide 




obtained as Bacto Thromboplastin 
>r was prepared in the laboratorj 


from the Dlfco Laboratories 
from rabbit brain 



THE USF OF ANTICOAGULANTS IN THE SUKGERA Or ANEURISMS 
AND ARTERlO\ 1AOUS I ISTULAS M ITH PARTICULAR 
REFERENCE TO DlCUM \ROL 

Hvitms B SuLHACivKR Jr M D , New IIvyen, Conn DvvidI Abrams MD 
Cmcvro, III and IlFnnERT II Lvmiert, M D Nfw Aork N A 

(From the Vascular Center the itayo General flo«i if of Galesburg /If ) 

D URING the recent wir an opportunity at one of the \aseular Centers was 
afforded us to studs the elmical applicability of anticoagulant therap) in 
vascular surgery The clinical material consisted of a group of patients in 
whom some t'pc of reparatne or restorative procedure had heen emplored 
in an cffoit to maintain the continuitv of the affected artery following suTgiea! 
obliteration of a peripheral aneurysm or arteriovenous fistula Heparin and 
dieumatol were used cither alone or together 

bince the reported experimental and clinical data regarding anticoagulant 
thcrapv in arterial surgerv are limited to the use of heparin alone 1 1 it was 
felt advisable to present our experiences Furthermore it was hoped that it 
would be helpful to record the methods and means of control of the therapy 
employed to discuss the general results and complications encountered and to 
demonstrate that reparative surgery of the peripheral arteries con he safely 
accomplished with anticoagulants given at the time of operation or before The 
material was inMifflciently controlled however to warrant drawing definite 
conclusions concerning the efficaev of anticoagulants m the prevention of 
thrombosis follow in„ aitcii.il repair 


CIIMCVL MVTIR1VL AND MITIIODS 

Some tv pc of repm itivc pioudurc was performed in 31 of 290 aneurvsnw 
and arteriovenous fistulas treated surgically* and of this number 22 patients 
were given anticoa-ul int thuapv for a more or less prolonged period of tint* 
An additional patient received a single injection of 1 cparin The basis for t 6 
selection of cases for repair and the cluneal lesults have I cen presented e 
where* The methods emploved for preserving the continuity of the vessel con 
sisted of ligation and transfixion of the fistula lateral artcriorrhaphy rejection 
of a segment of artery w ith end to end suture and v ein transplantation D * 
coagulant therapy was used infrequently with the first method general!? WJ 
the second and routinely with the other two (Table I) 

was administered even four hour* 
The first injection was given at u* 
time ot operation *n> soon " v- « - - as made to attempt 
In geneial it was utilized only during the initial period of diciunaroJ 
until a satisfactory alteration of prothrombin levef had been oltame 

Received for puhUc&tlon March 13 19« 
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Table II Cvsts in \tiucn Thrombosis Occirred 


| Ttrr a\i> 
CASE 1 LOCATION Or 
AO | LESION 

1 TTI*E or 

| REPAIR 

1 CNTICOlCl IANT 

1 THFI vrv 

1 rtionviiLE cvlse or 
] TUP MBOS1S 

1 Femoral V \ 


None 

Local larnage to artery 


rhapli} 


operative constriction 
of lumen 

9 Brachial 

aneurism 

Fnltocnl tut urc 

Heparin * 

) unarol 

Local damage of artery 

3 Brarhial 

ancurj am 

Fnl to end future 

Jlejnrin 2 lajs 
di un arol 2 

I ocal damage of artery 

4 Bract lal 

Vein graft 

Heparin 50 mg 

QucMianabl) imperfect 


meek« 

suturo due to Email 
caliber of 1 imen 


■r this patient r 

----- — — •• hours att<- -- 

of synthetic vitamin K v 


heparm was administered immediately after operation and dicumarol was con 
turned for two weeks The other was one referred to picuousl} m whom a verj 
law amount of dicunvarol was givm irronconslv during the first twentj hours 
postoperatiyelj after which all anticoagulant therapj was thscontinucd In 
both thrombosis could reasonable have been attributed to the local arterial 
damage The third patient was one in whom a brachnl aneurjsm was excised 
and a vein graft was performed An adequate prothrombin level had already 
been achieved with dicumarol at the time of operation A single dose of heparin 
was given during the surgical procedure and dicumarol was continued for about 
two weeks No explanation for the cause of thrombosis is cv ident although 
>t is not unlikelj that an imperfect suture mav have been performed because 
of the unusually small size of the arterv even though the completed anastomosis 
appeared satisfictorj at the time of operation It is important to point out 
that there was no evidence of propagation of a clot m any of the 3 cases m which 
thrombosis of the repaired segment occurred 

In no ease in the senes of patients receiving anticoagulants was any 
particular difficulty with hemostasis experienced at operation regardless of 
whether heparin was given immediately before the anastomosis was aceom 
pushed or whether tin piothronibin tune had been altered beforehand througl 
the administration of dicumarol Vs a safeguard fibrin foam \v as often placed 
'u the wound a precaution winch appeared to give some protection against 
feeding from the operative site without adding any risk of intravascular 
dotting 

In several cases some later difficulties with bleeding were encountered 
e patient who had a lateral suture of the subclavian artery and who was 
Keening dicumarol developed a hematoma of moderate size in the wound The 
operative site was explored on the tenth day and a clot was evacuated No 
eeding was encountered and the wound was closed convalescence was unevent 
U Another patient upon whom a vein graft to the popliteal artery had been 
performed had a small hematoma which was evacuated without difficult} m 
He had no further bleeding during the six weeks period m which 
‘cumarol was administered A third patient had developed a large hematoma 
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readings and the third for more precise determination of the clotting tune A 
control test with normal plasma was run with each dailv set of determinations 
laities were expressed m per cent of normal utilizing the curve developed 
by Quick * 

RESULTS 

The method of administration ot anticoagulants varied in the different 
cases In 18 patients combined heparin and dieumarol therapy was utilized 
The operative procedure earned out in this group consisted of ligation and 
transfixion of the fistula m 1 instance lateral artenorrhaphy m 3 end to-end 
suture in 30 and vein transplantation in 4 The heparin was begun at the 
time of operation and administered in r >0 mg doses at four hour intervals for 
“D average of two davs The dieumarol was started as soon after operation as a 
prothrombin determination could be obtained and ra most instances it was con 
tinued for a period of three weeks In a few cases it was given only for a period 
of from ten to sixteen daw while in 4 it was used for an even shorter period of 
time In one of the latter it was discontinued after six days because of an un 
uiuall} marked response rcsultin" in a very low prothrombin level In an 
other in whom a lateral suture had been performed in the presence of gross 
infection dieumarol was stopped after the third da\ while m the third it was 
not given after the fourth dav because of persistent bleeding from the wonnd 

The fourth case in the group tccciv mg dieumarol for a short period of tune 
deserves more detailed presentation In this instance in which « brachial 
ancurvsm was excised and an endto-end suture accomplished heparin wav 
started at the tunc of operation and dieumarol was administered short!' after 
ward Through on error the patient received 300 mg of dieumarol e'eiy four 
hours for five doses in addition to oO mg of heparin everr four hours during 
the same period of time "When the mistake was recognized all anticoagulant 
therapy was stopped and 60 w* of svnthctic vitamin K were administered 
intravenousl\ The prothrombin level remained fairly low for several davs 
but not alarminglv so and no hemorrliamc difficulties ensued 

In four eases dieumarol was given before and an adequate reduction m 
prothromt in level had nlrcadv been attained at the time of surgery Two o 
these patients m whom vein transplantation was performed also receive a 
single dose of hepann during the operation while in the other two « whom 
a fistula w as transfixed and tie vein divided no anticoagulant °^ er * a *! 
dieumarol was utilized In ill four dieumarol was continued for a V en ® 
approximatelv three weeks The last patient in the series received no or 
coagulant treatment other than a single dose of hepann given at the ,rae 


Three patients developed thrombosis despite the use of anticoagulant 
(Table II) In two of these a traumatic aneurvsm ot the distal en 0 
brachial artery existed and in both it was possible to resect the mwt®" 
perform an end to-end suture The proximal end of the artery sjrt» . 
perfectlv normal but in each instance the distal portion was sotnevha ^ 

However further resection back to more normal appearing lients 

prohibited by the proximity of the point of bifureat ion In one of these . 
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Table II Cvsrs is VV men Thrombosis Occutr.ro 


i Tv rr ami 
uic vri<i\ or 

1 LESION 

TYPE or 
BiPMR 

VNTH \n LANT 
| TiiFrvrv 

rKOBVBIE CVLSE 0 T 
THROMBOSIS 

Femoral V \ 
fi a tu!a 

1 ateral arterior 
rt aphy 

Nose 

Loral damage to artery 
operative constriction 

Brae! sal 
aneurvsm 

Ini to en ! suture 

Heiaris • 

Local damage of artery 

Brachial 

Fnl to on 1 suture 

Hej arm - Java 

Local damage of artery 

Brae! at 

Vein graft 

Ilcpann 50 mg 

1 eun aro! 2 

Questionably imperfect 
nut ro due to small 


m E or synthetic vitamin Ki 


>pr ration 
s given 


"00 mtr of heparin and 1 500 mg of dicumarol during 
Anticoagulants were stopped at this time and 60 


heparin was administered immediatelv after operation and dicumarol was con 
tinned for two weeks The other was one referred to previously in whom a very 
arse amount of dicumarol was given erroncoush during the first twentj hours 
post operatively after which all anticoagulant thcrapv was discontinued In 
oth thrombosis could rcasonaklv have been attributed to the local arterial 
amage The third patient was one in whom a brachial aneurysm was excised 
and a vein graft was performed An adequate prothrombin level had already 
Wn achieved with dicumarol at the time of operation V single dose of heparin 
was given during the surgical procedure and dicumarol w as continued for about 
wo weeks \o explanation for the cause of thrombosis is evident although 
1 ** not unlikely that an imperfect suture may have been performed because 
0 the unusually small size of the artery even though the completed anastomosis 
appeared satisfactory at the time of operation It is important to point out 
at there was no evidence of propagation of a clot in any of the 3 cases m which 
rombosis of the repaired segment occurred 
In no case in the series of patients receiving anticoagulants was any 
Particular difficulty with hemostasis experienced at operation regardless of 
•ether heparin was given immediately before the anastomosis was accom 
is ed or whether the prothrombin time had been altered beforehand through 
'n°th mmiStratl ° n ° f dlcl,m ' ,ro1 As a safeguard fibrin foam was often placed 
ble d " ound a Precaution which appeared to give some protection against 
d ott 8 fr ° m thC operatnc s,te w,t hout adding any nsk of intravascular 


n several cases some later difficulties with bleeding were encountered 
nc patient who had a lateral suture of the subclavian artery and who was 
eiving dicumarol developed a hematoma of moderate size in the wound The 
perative site was explored on the tenth dav and a clot was evacuated No 
fuj "? e encountercd and t,ie " ound " as closed conv alesccnce w as unev ent 
Perform! ? atlPnt Up ° n " h0m a ' em graft t0 the P°P ,d eal artery had been 
bed h J*? ° smaH hematom ' 1 " hlch " a s evacuated without difficulty in 
Jicumaroi ^ furthcr , b,c . edins duri "S the six weeks period in which 
marol was administered A tlmd ratal l.ad dee eloped a large hematoma 
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short h aftci excision of a funoril aitcnoirnous fistula wd \em transplantation 
The wound "is re exploit'd two horns after operation and brisk bleeding from 
a small muscle branch was fmmil This arten was ligated the wound W! 
closed and no further difficult \ ensued although dicumarol was continued for 
seteral weeks 

In a fourth pit unit a slow, steads oozing of bright blood from the wound 
was noted shorth aftei a femoial artcnoi cnous fistula had been excised and a 
'em graft performed In spite of this bleeding hejarpi was continued 
intermittent!' until an adequate prothrombin level had been obtained with 
dicumarol On tlie fourth da' the dicumarol was stopped since b\ this time 
Mood loss had lieen sufficient to result in a significant!} lowered ervlhroc'te 
count The patient was (.non 50 mg of svnthitie vitamin K and a transfusion 
of whole blood and the wound was explored Onl' diffuse capillar} bleeding 
w«s found the wound "as closed ami no further Bleeding took place In 
none of those patients did tliromliosis of the repaired segment take plaee 

In another instance the bruin d arten remained patent after lateral sn 
tuu in the piescncc of gross infection Ilowcscr hemorrhage occurred through 
the unhraled suture line on the tbnteenth postoperative da\ and as a result 
excision of the segment had to he carried out Since dicumarol had been dis- 
continued ten dats bcfoio the Heeding took place it seems unlikelv that this 
agent was implicated in tlie untoward response l ut rather tint it was due to 
tlie nonl ealing consequent to the infection 

It is of interest to discuss some of tl c findings in the II of the 34 patient* 
in the senes in whom antuo i^ulant therap' was nit utilized In one a 
femoral arteriovenous fistula wag resected and tic rent in the arten was re 
paired b' a lateral sutuie There w is ob'ious injurs to the nrter' wall in the 
neighborhood of the fistula and the 'easel was constricted to about one half of 
its diameter bj the suture It appeared doubtful tint tie precedure would be 
successful it tJn time ol operation but it was decided to do nothing further 
smee blood flowed f reels through the segment Two hours after operation it 
was apparent from the ibsenre of pulses in the popliteal dorsal pedal and 
posterior tibwl arteries that thrombosis had oerurred The wound was re 
explored and a thrombus was found sharpl} limited to the repaired segment 
of the arten and "ill out proximal or distal propagation It was excised an 
the arter} was ligated In retiospect it would seem that the segment slwud 
haie been excised original!' and a vein trinsj lintuti n performed It also 
would have been wise to ha\e used anticoagulants 

In. another patient in whom a fistula was limited and transfixed the o«b 
instance in which this procedure was not supple minted In division of the reiJ] 
and use of the cuff of 'em for butti-es-un.. the h<ntel fistula a prompt recur- 
tence took place This net cssit ited sizf sequt ut o\us»«i and quadruple li^tion 
of the 'cssels In tie remainu g 9 patunts in tin*, gioup thrombosis did no 
occur and no other untoward results were obxerv ed 

Of the senes as a whole in 2S cases tl e arterial reparatiae procedure "» 
entire}) successful since the patencx of tl e repaind segment was subsequen 
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evident from various oliserv ations ami tests In tlie rmiatning G instances 
described previously, in which the results locally wcie not satisfactory , no gross 
impairment of circulation to the extiemitv followed 


• discussion 

The clinic il applicability of anticoagulant therapy in operative cases is 
!>em{* more picuscly defined as a broader experience is being obtained 
It n becoming evident that the desired anticoagulant effect is hazardous 
daring certain opciations within the abdomen, thorax, and cranial cavity'. 
1'here postoperative bidding may be unrccogmzt d until the patient’s life 
,s m jeopardy and wlicic <ontrol of hemorrhage is difficult In such cases 
J t is necessary to delay the use of anticoagulants until sometime postoperative!} 
and then only m eases in which it can be reliabh assumed tliat all bleeding 
has ceased Certain operations upon bones and joints fall into the same cate- 
gory On the other hand the present report demonstrates that surgery of the 
peripheral arteries can lie undertaken at n time when a full anticoagulant effect 
has abends been obtained either fioin dienmarol oi heparin One must be sure, 
honeier that adeepnte hemostasis has been achieved before the wound is closed 
Hinn foam *00111 s to be helpful in icgai d to control of capillary bleeding and 
undoubtedly certain other coagulant sponges would be similarly useful Despite 
such precautions it appeirs reasonable to assume tint the use of anticoagulants 
"ill result in an increase in the incidence of hematoma and in persistent oo/nng 
°f wounds Nevertheless the possible dangers of such complications are min 
,n tal if they arc recognized promptly and are t relied properly by surgery if 
mdicated 1 >\ cessation of anticoagulant therapy, and In the use of reversing 
a ?ents such as synthetic Mtamm K 


The efficacy of hepann in pi event mg thrombosis in cases of arterial repair 
w suggested both l>y experimental and bv clinical observations’ * That dicu 
mar ol is of benefit in reducing the incidence of postoperative venous thrombosis 
ai >d pulmonarv embolism is also indicated bv the good results which have been 
ohtined bv us and bv others in clinical cages' 3 On the basis of such ex- 
periences, it v\ow\d seem likely that dmvmaiol should also be effective m rcduc 
mg the incidence of thiombosis aftei arteiial repair However, the present 
^port docs not furnish complete proof of such efficiency , since no comparable 
group of patients was treated without anticoagulants and since most of our 


P (bents received heparin as well as dicumarol The 11 cases m the series 
>n which this therapv was not utilized cannot serve as proper controls, since 
"lost of them are patients ui>on whom the simpler types of reparative surgery 
"sre performed while anticoagulants were generally reserved for those m 
"horn the tvpe of iepan was such that the hazard of thrombosis was greater 
Nor can unticated cases fiom the literature he used for this purpose since so 
tianv othci factors aie impoitant in the success of arterial surgery as for cx 
ample, the type of repair, the pioficieney of the operator, the presence or ah 
sencc of infection and the degree and extent of the focal arterial injury or 
disease It ,s our impression, nevertheless, that dicumarol and heparin were of 
benefit in prev uatmg arterial thrombosis m the present series That thev are not 
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a eompUte safeguard is suggested b> the finding that an adequate and proiors^ 
anticoagulant effect did not prevent thrombosis m two of our patients It 
appears evident that, helpful as ant icoa gulants mas be, thev will not assure 
succes-, unless the local damage to the sutured art err j> not great and unless the 
surgical repair is properlv performed 

It is of interest that m none of the 4 eases of thrombosis was there evidence 
of extension of the clot from the repaired segment That the maintenance of 
good blood flow m the distal segment through adequate collateral channels u 
important in tins regard is evidenced b\ the fact that there was no propagation 
of thrombus in the one instance in which anticoagulants were not used as well 
as in the 3 in which they were Nevertheless, it is reasonable to assume that 
anticoagulant therapy mil also prose of aid in this important problem of rre 
v ention of distal extensioh of the clot 

Up to this point we ha\e discussed the use of anticoagulants onl% m tho«e 
cases m which some reparative procedure was carried out It is appropriate to 
inquire into its possible oscflifncw m patients in whom the affected artere is 
not repaired but is ligated and divided We did not n*e anticoagulants m this 
senes and onlv in 2 of the 256 cases' did postoperative thrombosis occur A 
nonfatat partial hemiplegia presiimabU doe to distal propagation of thrombus 
developed in one patient some hours following ligation of the internal carotid 
artm for an mtraerahial carotid aneunsrou In the other instance a disaster 
of such moment took place that it appears of interest to present a detailed ac- 
count of the occurrence 


The patient had a femoral artiriovenous fistula just distal to the point at 
which the profunda was given off which necessitated excision and quadruple 
ligation of the vessels The foot maintained good circulation until the sixth 
postoperative d.i\ cvhen the patient suddcnlv developed intense pain in the calf 
and foot followed bv swelling of the leg and coldness pallor and numbness of 
the foot On examination it was e\ ulent that extensive venous and arterial 
thrombosis had occurred In spite of a poor temperature ami color response to 
spinal anesthesia svmputhe* toniv was performed as a last resort The wannfh 
and sensation of the foot win anuallv improved sigmficantlv bv this procedure, 
although the jncnd«e m circulation was insufficient to prevent gangrene of the 
sole of the foot subsequent!* necessitating amputation Atttteoagalaats trtn 
begun shortH after the difficulty was first noted without anv apparent 
therapeutic effect 

Although this is the onh case in a large experience in which post opera tue 
thrombosis occurred in an estremitv n makes one wonder whether the routine 
- — ** «nr»pn <*f r>r npherai aneurysms and fistulas might 

disastrous occurrences Such a pro- 
incidenee of hematomas of wounds. 


hot 05 has allt-Mr i«u — - «»oM nn <"irwt sort. JiSralnn « 

be senons * However, the advtsabibtv of the routine use of anticoagulants in 

- — . mv SJT > has M>bs*qu«ntl>r utUlaed dleumarol with rood ,**?*5S2 

■One of ns I, E.fo7e *nd all‘f *neurj«m«rrhaph> r r »n atKno-drrot e 
results in wwttoB of the artery tw undergone Ihrombou aereral cars 

seeury''a. ™ “ 
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the surgery ot peripheral onmr'.sms and fistulas will ncccssmlv depend upon 
the results obtained after m extensive clinical trial 

With regard to selection of the anticoagulant agent or agents to he used it 
15 apparent that dieumarol has ad\ outages o\er heparin in cost and m case of 
administration m those institutions in which it is economical^ feasible to pro 
ude facilities for accurate daily determinations of blood prothrombin However 
if these are not available the drug should never bo used for its uncontrolled 
administration is fraught with great danger l ndcr such circumstances heparin 
can be employ cd more safeh 1 roni our clinical experience it would seem pret 
erable to obtain adequate prothrombin levels preopei vtivcly using dtcumaiol 
rather than to begin anticoagulant tlicrap' with hepann at the time of the sm 
gical procedure With this type of program one cm a\oid the necessity of 
intravenous administration of heparin during the first few dxv s after operation 
It must be pointed out however that our studies throw no conclusive light upon 
the relative merits of dieumarol and heparin m the prevention of arterial throm 
hosis Although wc have the impression that anticoagulant therapy played a 
tole m the good results obtained with various methods of arterial repair as wc 
have mentioned previously our coses are not adequately controlled from this 
viewpoint Furthermore in all but a few ot our pititnts both heparin and 
dieumarol were given although heparin therapy was goner illy of short and 
dieumarol therapy of long duration The recent experiments of Kiescw etter 
and Shumackcr 10 demonstrate that thrombosis is opt to occur early after arterial 
trauma and hence the most critical period is that immediately following opera 
lion It is obvious that the elucidation of the entire problem of the relative 
"orth of dicmuarol and heparm in vascular surgery nvust await further exten 
sive experimental and clinical trial It is of interest that recent studies in 
which the two drugs were compared under controlled conditions 10 suggest that 
heparin is more effective than dieumarol in the prevention of thrombosis after 
arterial injury and repair In the tight of these experiments and our clinical 
€X penence it is suggested that use of both heparin and dieumarol may be the 
•host effective means of carrying out anticoagulant therapy as an adjuvant m 
e SUr Kery of peripheral arteries It would appear advisable to use heparm 
at ^ l’ me of the operation and for the first five or six dav s thereafter perhaps 
j Cra ^ combined with dieumarol therapv and to continue administration 
0 dieumarol during the following week or two 

conclusions 

of 3^ Experiences arc recorded with the use of anticoagulants and particularly 
dieumarol in eases of reparative arterial surgery for aneurysms and arteno 
venous fistulas 

2 The methods of administration and of control are discussed as well as 
le complications which may result from such therapy 
i ^ The studj presented indicates that reparative procedures upon pcriph 
ai arteries can be safely undertaken when a full anticoagulant effect has been 
icved with heparin dieumarol or both 



918 


SURGERY 


4 Although no proof of the clfcctncness of anticoagulants has been 
furnished, suggests c evidence has Iteen obtained for the belief that such 
thonpi renders less Iihelj thromliosii of the repaired segment of arten 
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PULMONARY ARTERIOVENOUS ANEUR\ SM 
A New Suki.ic vl Dm 

Wiilum Liw Watson, MD, Nnv York, N Y 
'T’HK great English anatomist, William Iluntcr (171b 1783), brother of John 
* Hunter, was first (1761) to describe an artenoe enous ancurjsm as The 
simultaneous rupture of an ortcrj and a \ein m which the blood flows duectlj 
into a neighboring \cm (aneurwnal \niix), or else is carried into such a n cm 
a connecting vie (\, incuse ancunsni) ’ 

To date the nudual htciatuie contains repotts oi onlj ten cases of con 
genital or nontrnumatic pulmonary artenounous unturjsm The lesions hate 
wen reported under \ arious titles, such as cat emous hemangioma of lung 
(seven cases), multiple pulmonary hemangiomas (one case), nitcrios enous 
stula of lung (two cases) As the gross anatoms in each case is identical and 
consists of a lobulatcd, thm walled, branching blood filled pulsating pulmonaij 
sac of tarjing size made up of lioth an arterial and a \uious component, it 
seems more accurate and logical to call these lesions pulmonarj arteriovenous 
aneurjsms in order to distinguish them fiom (a) lmiign hemangioma of the 
UI >g, (b) metastatic pulmonaij hemangioma of the lung, or (c) hcmangio 
cndiotheliomn of the lung 

Pulmonan artenoe enous ancuissm is tmlj a rate condition and no ac • 
count of such a lesion is to be found m the gioup of world reports of largo 
soncs of routine autopsies The first uwiuestioned case appears to be that re 
Ported bj Rodes in June, 1938 10 

As the s\ mptom complex is so definite and tj pieal as to be easily recognized, 
and cases arc being more fiuiueiilh repotted of late it is possible that patients 
"ith this disease in the past masquciaded mulct the erroneous diagnosis of 
congenital heart disease oi pole c\t hernia \eia 

A pulmonale artenoe enous aneuijsm pioduccs in the lung a shunt wheicbe 
a considerable amount of blood passes from the arterial to the \ enous circulations 
01 * ,c circuit without passing through the aheoli of the lung to be 

oxj genated The phestologic effect of this is to produce a low oxjgcn satura 
l0n of thc “Serial blood supple nnd all the other changes are secondary to this 

anoxemia 

The extreme rant\ of this congenital defect lends zest to a desire for 
isco\ enng and repotting examples of it In addition, a patient so afilicted is 
da , nRLr of hemorrhage which sometimes is copious and fatal and 

mcrcSd h ST \T\"" n cp, , Iept,foim v * ,z,ircs d " c to thc ***** circulation and 
, a kL 'f, ‘ V’ 1 ™' r >» '“"i C oronarj ortcr, tluombom, 

o i, known to occur A mild degree ot mtalulism neccssitatmj; curtailment 

arc hed ■-m.aCtmn 
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The importance of an caiU diagnosis Incomes obvious wh«n one find-* that 
patients have been cured hj surreal me isuics Two ot these singled mulls 
form the bjsis of this report Surgical measures 'arsing in magnitude from 
pnuimone< tomy lobcctomv alul multiple local oxiision* to ligation of t(ic 
offending or feeder ' arterv line been iamed out and there hare been no 
postopoiatue fatalities reported The patients in nth cose luse loturned to 
tlioir usual occupations The untreated or medicalh m maced patients base 
not improved or h-uc died of the com plications of their disease 


DIAGNOSIS 

If one bears in mind the possibilitv of pulinonarj irtcrim enous •meutysm 
the diagnosis can ctrt'inVU be established bofoie operation The reported ages 
van from 2 dajs to 41 \carg Ifowcier, ail but three patients were between 
the ages ot IT and SO 5cars The ratio of the sexes is ten mates and two 
females 1'ersistcnt cyanosis of il c face, hands and feet was noted in ten cases 
and absent in two Clubbing of the fingers and toes was noted in nine tasw 
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an <l absent in three A high ml blood cell count ranging from 6 to 11 4 
Million Mas noted in all but one else (in two cases the red blood cell count is 


” ot re P°fted) The hemoglobin \aiicd from 17 to 23 7 Gm and the hematocrit 
_ rons to 82 per cent The white blood cell count was normal in each case 
e heart was normal in all cases and the electrocardiographic traemgs and 
°od pressure readings when done were not significant Half the patients 
rc l orted exertional dvspnea 


Radiographic studies were of great diagnostic \alue In each case a branch 
* n g lobnlated mass of uniform densitj was noted in the lung field and eon 
rmed bj tomographic and or angiocardiographic studies whenever these were 


Other diagnostic features were hemorrhage epileptiform seizures bruit or 
*art murmur a normal platelet count a normal spleen and normal sternal 
head h StU<3ies There " as oecasionallj a lnston of cough and persistent 
a aches In onlj one case was there a historj of trauma (Table I) 
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TREATMENT 

\ arums medical measures Jmc been emploved m the past in the manage 
ment of pulmonxrv arteriovenous aneurism ( 1 ) Repeated \ enactions rarj 
ing in amount up to 1000 c e brought about temporal - ) s\ mptomatic improve 
ment m four cases (2) Pben) lh\ drazme was used and afforded two patients 
temporary relief (3) Artificial pneumothorax, was instituted m two cases 
but the patients were not improved (4) One patient was given a trial of 
tuberculosis sanatorium regime without success (5) Radiation therapv was of 
no value in two cases (6) Surgical care was given six patients in three in 
stances pneumonectomv resulted in cure, one patient was appaientlv cured bv 
lobcctomv another bv multiple local excisions and in another patient the 
feeder arterj to the arteriovenous sncimsm was isolated and cut between lips 
lures Tins patient bod no S)mptoms anel leturned to his usual occupation 
hut need-. olis* nation over a period of tears to evaluate the Result The proof 
dure m this ease was suggested to me bv a remark made bv Dr I A Bigger 
in discussing the case of arteriovenous aneurism leported bv Jones and Thomp 
son* lie asked the question whether simple ligation of the responsible arterr 
would not be enough to eurc the condition This case maj give us some clue 
to the answer 

on fekenti u divonosis 

Pohcjthemia vera can l>c ruled out bj the age of the patient, the lack of 
splcnonjegalj the Dormal range of the white blood cell and platelet counts, 
and the lack of hvperplasia of the white cell progenitors and megakarvoettet 
in the bone marrow ^ceondaf) polv cythcmia due to high altitude or poisoning 
bv lievv v metals or aniline elves cm be ruled out fn the histtn J r one and 
cardiac anomalies with a right to left shunt or chrome pulmonarj disease pre 
venting adequate oxvgenation mw l>c ruled out bv the roentgenoaraphic and 
elect iocardiographic findings 

TROCXOsla 

As pointed out by 'Mahler and Zion * the prognosis must be accepted as 
^rave with the dancer of massive hemorrhage alwavs present If untreated the 
secondarv polvcvthemia will lead to serious complications namelj exhaustion 
of the hone marrow with anemia granulocv topenia and throiBboertopenn 
(Table II) 

Thrombosis is a real danger due to the increased viscosttj of the blood 
the increased cell mass the slowing of the circulation and the tendency to 
clot 


Table II Progs osis* 
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Thcoreticall) at least, the altered Mood factors would tend to place ait 
bnormal burden on the heait 

Duodenal ulct r is found umiRuvnls i« pttunts with poKejtlunua «ind is 
said to 1>C due to \ iseulir ilniiges Iculin^ to <i pi u 4*1111,' of stnill \cssl1s in 
the intestinal wall 

Hall the pattents hau In on t re it id sur«i< alls with i\uHr-nt immediate 
results 



casf reports 

Case 1 — C E A 2 year oil Pmiti Fir-<t <1 a II ** M <_ R wax toe for it * 1 arg» 
tom tie aervi e in September 194 > At II at tine a routine separation /allograph of the 
ehest reiea[ ei ] a peculiar s hi Ion in tie rtj,ht 1 u r lung field He lal do symptoms an! 
radiographs taken eigl teen nontls { reciouslj were sail to be negative 

The patient a fannl' histon was not remarkable except for the death of I < n other 
at Me agi? 0 { "9 of pulmonary tuherrulo is Fast bi'tory reieale 1 that le ha I smoked 
earlj taken alcohol in mo leration ana h J s iff ere 1 tw attacks of benign malan, There 
was one tpiextionaWe bemoptvsis in 


$24 


SEBGERY 


The patient, a short, Jeavj, solidly built mao weighing 165 pounds appeared normal 
and hcaltl % The *n muM a *crere acne vulgar,,, which w,s most marked on the back 
and there was al*o a diffu*e follicoLfi* of the anterior part of the chest nail The heart and 
lung sound* were normal, the pslse rate rfi, and tie blool prepare 150/SO Laboratory 
stn lie* were es-entially normal, w shown in Table I, Case 11 

Client ra Imgraj hs takes Sept a, Idfo, ‘bowed several circular and elliptical densities 
in the right lower lobe measurin'; from 2 (o “fe cm in size (Kg 1) Bronehograms ruled 
out bronchiectasis an 1 tl e roentgenologist eogge"leJ a diagnosis of long evst 

t*pi ration Istpr and broncho«'op» ,lil not all definite information. The spirogram 
an.1 vital capacity *tu lies were normal, aol the medical evaluation for surgery was rejnrtcd 
a« good 

Operation was carried ont Feb 2S JW The right sile of the chert «m opened 
through the be] of the partially nseete) arath rib The right lower lobe was found to be 
a llierent to tie che»t wall anl iliajhragm bv oil fibrous adhesions In the substance of 
the right lower lote, there wa« a *oft tabulated, comprec.ibte mass a hoot t col in diameter 
which pulsate 1 anil trnnsmitte<l n thrill to the finger* (Fig 2) Catering the posterior 
costophreum edge of the Jobe, tl ere was an aberrant artery Vi cm in diameter ttheo tW 
res«el was compressed the pul -iting nia*-* »n the lung was no longer palpable The artery 
was then followed to its Origin from tl c thoracic aorta doubly ligated and cot across. 
The long Was then enpon V 1 anl afpeirel to be normal Because the ma«s could not he 
palpate] and it was belie' ed that the feeder artery ha l been revered, it was decided that 
lobectomy was not ntcwirj 



The podojeratire course was com f licatcd tr «e,ere Jurrlea an 1 pemwenl ab tauumj 
distention Suppuration oc urred .a the central port, n of the wounl protablr b»»” « « 
our mat 3ity to control preoperativelr the severe none and folliculitis Culture s 

Sfanhuloooceus ourcu* hemolylicn* 

^■sr.’sssr'. 

t k«k»t. ra a»sT.pi.< lo tan «,rto“\ PP ™»i <0 11. .iw— > 

{STi , srS£“ ■— 
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watsov rut mon \r\ \iiti wo\r\oos imtjrism 


CtSE 2— n C, a 21 ji »r ot 1 I’mnti Iir*t t la**, USMCR, wn* first admitted to the 
sick list on August 30, 10*5, coni| Inning of dusk' color of «hm and fingernails of at least 
one and one half years’ duration, shortness of breath on mild oxtrci'C for six months, fre 
ipient headaches, "eight I s* of thirty potinl* in two 'ear- Heeling gums and prickly warm 
feeling over entire body 

The patient’s parent* two brutUr* and one suter were living and well, and there was 
no familial disease The filler stated tl at tin patunt la<l always ha 1 a “dusky” color 
compare 1 nth his oil er elullnn 

The patient’s past hi*tor\ wns not ren arkal U ecificallv he never had scarlet or 
rheumatic fever, nor other « nous illnesses ml Ini s ur I vn oj eratc 1 uj on His enrlv 
hfe was spent in Denver, Colo, at nn nltitu le of oOOO feet He ( ad thirty three months’ ac 
tive date in the Marine Cor|« «illi fifte* n month* owrs, is \ revn n of the i hotofluorosenpic 
film taken at the time of in taction in Janunrv 1W rtw-ilel tin pulmonary le«ion 



^ K * — Case 2 R. G \ngloear<Jio£rui h showing the vascular anomab In the right lower 
lobe 


The patient a tall well built plctliori man showed marked c*ano*is especially of 
the 1 pa and face Tie retinal vessels were tortuous without evidence of hemorrhage One 
small pinhead sized hemangioma was noted in the conjunctiva of the left lower eyelid Similar 
emang omas were founl in the vermilion borler of the lower lip the tip and lateral borlers 
of tl e tongue, in the bed of oi e fingernail and in the palms of both hand* 

Heart sound* were normal, with a blood pressure of 310/70 and a pulse rate of 72 
The lungs seemed clear to percussion nnd auscultation The spleen and liver vvere not 
ralpahly enlarged 

laboratory data rcvenlel red tlool cells f 500 000, white blond cells 0 O00 with normal 
ifferential, hemoglobin, 17 Gm segmentation rate, 2 mm 1 hr , hematocrit, 58, bleeding 
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The patient, a short, luwrj, solidly fcmJt man weighing JS5 pound? appeared normal 
and healthy T1 c Shin reverie l a mere acne rv)girn it huh was most marked on the tack, 
aa 1 there tea? ®No a drffuse folliculitis of tl e note nor jart of the chest wall The heart and 
long sounds were normal, the pulse rat e 78, and the Wool pressure 150/86 laboratory 
stolies were essentially normal, as shown in Tallc I, Case 11 

Chest radiographs Ultcn Sept 5, 1*143, showed several circular and elliptical densities 
m the right lower lobe measuring from 2 to 3S» cm in size (rig 1). U'onehograai* raM 
out bronchiectasis nn,l the roentgenologist suggested -> diagnosis of Jung cyst 

■Aspiration biopsy an I bronchoscopy did not all definite information. The spirogram 
and vita! capacity «tu lies were normal, and the medical evaluation for surgery was reported 
a? goo l 

Operation was earned out Feb 29, l r *4'> The right sile of the ehe«t was opened 
through the ted of the partially resected aisth nb The right lower lobe was found to be 
a Ibcrcnt to the chest wall anl diaphragm by old fibrous adhesions In the sal, stance of 
the right lower lobe, there was a «ofl tabulate I, compressible mass about 4 cm ia diameter 
which pu!?atej nod transmitted n thrill to the fingers (fig 2) Entering the posterior 
COstoplireniC edge of the Jobe, there was an al*rrant artery Vi era. in diameter When this 
vessel wa* compressed the pul*itmg miss in the lung was no longer palpable The artery 
was then followed to it* origin from the thars-ie aorta, doubly ligate 1, anl cut across 
The lung was then expanded an l appearel to lie normal Because the «a«s could not be 
palpate! and it was l>elieto»l that the feeler artery ha I been Fevered, it was decided th-it 
lobectomy wa* not necessary 



The poMorerativc course was complicated by severe diarrhea and persistent alilonunrt 
OW inability to control preoperat.velv the severe »o n e and fultiruJit.- Culture •««* 

cation was ogam w * (he ngkt lo „ er ]„be to I* unOaagod and only on «nal 

checkup radiographs ^ ^ u a lle tu learn what 1 3 s bappeoel to the stagnant 

*«£»«*•* ^ the 1 -gated aberrant artery 



specimen was examined and reported as consisting of the lower louo of the right 
“ng measuring 17 by H by 3 cm Its surface was pinkish gray, mottled with some dark 
5 r *y areas The consistency ms crepitant throughout On the lateral surface in the innl 
portion of the specimen was a suture winch when removed showed a \enous opening which 
•"ensured 1 cm in diameter This was composed of three separate vessels, lined grossh by 
■ntima The lower branch of the right pulmonary artery entered the lung medial!} When 
opened, jt was si own to divide into three minor brnnehts, tie mi Idle branch of which ran 
laterally into a multi! wbulvted waus wlvwU me \sured approximated 3 m m diameter The 
ower right pulmonary vein emerge 1 inferior anl slightly posterior to the bronchus Two 
ranches emerged from tho arteriovenous aneurysm which lay for the most part m the 
^a eral portion of the lung The aneurism was ovoid in shape, its long axis being trans 
*fae to that of the right lower lobe Sernl section through the remainder of the lung 
1 reveal any further abnormality Microscopic findings were re] or ted as consistent 
1 gross findings of arteriovenous aneurysm 
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7ABII. Ill I*M. FACTION STLHiES felloWIMJ APTETUE OXTCEN CUlNGES APTEP LOBECTOMY* 


REST 


( on lent sol per cent 
t Jpacity vol j*er cent 
‘saturation per cent 

Before Operation 

531 

25.S 

90 

213 

2S7 

80 

Content vol per cent 
t npacitv vol per cent 
s duration per cent 

After Operation 

IdS 

17.5 

03 4 

16 3 

181 

91 0 

*Ca»c S n G — The o 

*5 gen saturation has Increased to ! 

9j 4 per «nu 


tinu 1 min 4) m dotting limp 3 row J5 an , reticulorx tes, n 0 per Pent, [ la tel ft count 
110 000 lctirns inlet 4 unit* (.0 combining power, ;>8 per rent, Kalin reaction negative 
urinalysis nnrmal tuberculin lost, 1 lflOflu, negative, sternal puncture studies normal trpe 
of bone marrow (2 examinations), electrocar liogram, normal 

Tie i atipnt wa< tospitalirel an 1 stulicd for twelve month* Temporal su ptonati 
relief was oltftincl several < inlet bv pi Icbotomv of 1000 ct On Jan 13 1<U< le «ultenf' 
1ml a tome convulsion with transient ioma nnl j inlvot of the left anu an 1 leg “jni 
tomatic treatment wna followed 1 v a gralual return of niu«ru)ar activity anl control leaf 
ing a rc*i lual hypo tltesia of the left leg 

Rroncl Ovopv anil 1 rnncl graph \ were 1 ilpful in ehmimting the po ihility of a 
broncl tal di 'order \ngio»ar liogrtphx mt done on April 12 134b at Monnt tmai IIo* 
pitnl \fter the intravenoi* injection of TO per cent Jiodrast, roentgenogram* were taken 
an) reportp) as follow* There wav a collection of wile vasiulir channels m the right lower 
lobe which torn el a r icenu »e grouting Tie maximum opacity oecurre I at a! out four 
•econ It after injection which woul 1 «ugge«t that tl cec channels were probably «e out » 
nature, hut there ni>s the possibibtv of nn arteriovenous communication The roam p»I 
rnomrj artcra was normal in rue as was the (eft jufnionary branch The rtgM pulmonary 
artery ns* reldjreb large This itsculir anomalv was in tie right lower lol e (tig 3) 

The lung function unit of tie cleat service Columbia Cmversiti Division of Btltevue 
Hospital carried out detailed blool volume anl oxvgen saturation stulies prior to anl after 
operation These fin lings are mmvwamet in Tibia III anl 1\ 

Operation nta lone Vug 8 1 Mb unler mtratraU cal g -1 " oxvgcn ai 1 cil er ane'tl f » 

A fight posterolateral inei*n>n was made and the diet / peon) through the bed of the 
j artiallv reacted sixth rib There was no free pleural si>ace to U foun 1 be buss tie 
parietal and v.^eral jleurns were ecalel to eieh oler bv a «he*t of oil dense adhesions 


Table IV htno Tdvctio' Stcties Suowino postoperative IurconurM in Burts 
Factop* 


Hemoglobin in grsi 
llematoent 
Plasma volume (cc 
( normal JfOn) 

Total blood volume (cc 
(normal 28od) 

Bed blood cell volume ( 
(normal 12 id) 

\ ital capacity 

Maximum breathing capacit' 
Circulation 


s from capacity 
per sijmHf' > 

.r sqmBS) 
per m B *s 1 


(normal 
jSOt plus 
(per minute) 


ToetnWn hematocrit and red blood c 
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5 Hepburn, J , an 1 DtnpluiiK J \ Successful Removal of Hemangioma of tlie Lung 

6 Jones J t of a 


S Kiaseila 1945, 

J L k j p u ou lomp'int 

9 Mailer P T.anl Zion. JVivil MuH>|lc 1‘iilinGnm Ileni'inciomatfl \m J M Sc 211 
261 2fG 1040 

JO Rode* C J1 Caiernous 1 Ionian "ion is of the Lun" With Sccon larj Pohejthemia 
JAMA 110 10141915 111* 

U ^niith H Ii anil Horton B T Artenoicnous Fj'tuln of the Lung VssociateJ With 
1 olyeytl emn \cra Report nf a Ca«e m Which tie Diagnose \\ns Made Clinical)) 
Am Heart J 18 5S9 592, 1939 
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DISCUSSION 

Although pulmonary arteriovenous aneurism )S apparent!* a congenital 
lesion ty pic'll diagnostic symptoms raav not aipcar until the patient reaches 
tlie age of 14 years (JIakler and Zion),* or 16 y ears (Hepburn and Daupkmee)* 
in one of our patients who had reached the age of 27 years the lesion was earn 
mg no symptoms and was discovered only by chance radiography Alexanders’ 
patient reached the age of 3o lefore he developed a persistent cough his first 

x\ mptom 

The diagnosis is suggested by a sindrome eharicterized by cyanosis club 
lung of the fingers and toes, secondary polyey themia and symptoms of anoxemia 
usually in a voung patient with an otscure lung tumor and a normal heart 
V bruit may be heard over the tumor 

It seems certain that trauma docs not p!a% an imj ortant role in pulmonarv 
nrtri lovcnous aneurism as a hist on of injury is reported in onh one ease in 
Ibis senes One must assume that a gradual expansive enlargement and thin 
ning out of the walls of the vascular tumor tales i laee sfouJi over a perio 1 of 
tears and that spontaneous hemorrhage occurs as m Case 2 of this report when 
some slight ov presort ion increases the iDtispulmoiian pressure enough to cause 
a break Why this did not result in a massive fatal intrapleural hemorrhage 
is not clear 

Pulmonan arteriovenous aneurisms arc congenital and mechanical defects 
in the relationship between the pulmouars arteries and veins and as such are 
not amenable to medical thcrapv but can be relieve ] j romptlj and dramatically 
by adequate surgical extirpation of tie involved portion of lung There has 
been no reported oj eratne mortaliti and the postoperative lung function studies 
indicate a return to normal factors 

Before operation there k marked hi j crventilation at rest d iring moderate 
exercise and rccoverv from exercise The arterial owgen unsaturation at rest 
increases during molorate oxertise \ftei o] i ration tin high hematocrit anl 
red blood cell volume decreases 1o normal and the arterial Qxi e Ui saturation 
improves 

SUMMARY 


1 The term pulmonary art< uovehous aneuiism s u r> J siralle for tl v 
group of cases 

2 Two cases arc reported with | rtoj eiatnc an J postof eratne data 

3 Surgical treatment is urged for even ease in which the diagnosis has 
1 ecn established 

FFPERFNCFN 


a A,l*ms \V E Thornton T E Jr and E chelberger L ( iverno 9 Hemangioma °| tl>c 
J A ' a ’j_ u0 g Jtegv^t of a Caw IV tb c urre sful Trentment bv Pneumonectomy Ak& aT S 

<» Mcxanler 1- ^ S^HiWWW* oi th “ ^"8 B 'T ort of a Case Showing Potjcytlemi* 

_ Roptoreof’r^raV JIev is- o na a Tauw of Death W tb Be[* rt 

3 Bowers Vt*a F Hcmanpoma Nebrvkm \ 

01 


. . _ w e of Death W tb Bep° rt 
T 21 ojo7 39'S _ 4 

■Se<ondary Polycythemia vu- 



kih\s\<mr i minium viniRionmnv 


911 


other three were eases of gangrene of the feet, and lie felt that in two cases 
the gangrene spread rapidlj as a result of using sodium iodide, necessitating 
a high amputation in one Death followed in the other In 1929, Charbonnel 
and Have* favored the use of sodium iodide as a contrast media hut mentioned 
its irritating effects Edwards** felt that there are mail) disadvantages to 
sodium iodide 

In 1923 lipiodol was tried he Sicarel and 1 orestici’ 5 in dogs without harm, 
and in 1927 lie Garnett and Grcenbaum 8 Thee used 6 c c of iodized oil in 
the femoral artcr) of man eeithout haimful effect Thee exposed the common 
femoral artere and passed a tape around it under local anesthesia Tltee 
showed excellent aitcriograins of the digital e es.se] s, hut thee were not eeie 



demonstrate! the simplest type of ai 
: site of the fistula, ill the supeiflcl. 
it this level This was confirmed a 


riovenoua aneurysn 


lie XK"S"a 

•SwAS'gPJRiSS 

clear more proximallj It appears to be dangerous since it could cause Cat 
em >ohsm, and visualization ot large areas is difficult unless dangerous!) large 
amounts are used In 1930 Saito and associates’-' attempted to remove these 
^advantages b) emulsif) mg the lipiodol The) used as high as 20 cc of this 
emulsion, injecting the carotid femoral and brachial arteries, and obtained 
excellent arteriograms 

Roeslcr 34 stated A contrast sulistance injected into the vascular sjstem 
w the purpose of visualization should fulfill the following requirements It 
sioiild contain the greatest possible number of atoms of a lieav) element to give 
sufficient contrast even m dilution It should be water soluble and hive, 


PERIPHERAL ARTERIOGRAPHY 
LeRot J Ki msvskEft, M D ,• D vleas, Texas 

A KTERIOQUAPIIY is the rocntgcnograpliic visualization of arterial chan 
ix nels m radiopaque media I have employed this procedure extensively, 
using 35 per cent diodrast exclusively for peripheral arteriography This is 
in contradistinction to visualization of the great vessels such as the aorta ami 
pulmonary arteries, tihich requires an entirelv different technique' ” 11 prae 
tieally all the arhriograms were done in eases of arteriovenous aneurisms ex 
cept m certain diagnostic problems The problems encountered were as fol 
lows 

(1) Determination of arteriovenous communications and the 
presence of sacs (Figs I 2, 3 -I, 6, 7, and 8) 

(2) Abscess versus aneurism 

(3) Question of patency of peripheral arteries after injury 
(Fig 9) 

(4) Determination of complete thrombosis of aneurysmal sacs 

(*i) Determination of the exact communication of vascular 

masses to the parent artery (Fig 10) 


Hvttnrical — Ilaschch and Lindenthal 1 in 1S9G reported the roentgenologic 
visualization of the arteries of an amputated hand and forearm following the 
intraarterial injection of a radiopaque substance about eleven weeks after 
Roentgen discovered the ravs Trendelenburg in 1902 was one of the first to 
describe an opaque substance within the blood ffis patient bad been shot in 
the heart, and on xrav, the shot could lie seen moving to and fro The first 
experiments with a liquid medium were dom. in 1910 b\ Franck and A1 wens' 1 
on dogs and rabbits They used a suspension of bismuth in oil introduced info 
the hcirt directly or vu the luge veins This then followed the course of these 
droplets The earliest good v.isogiams of the living person were published in 
1923 In Berberieh and Hirseh 1 They used a 10 to 20 per cent solution of 
strontium bromide and tlieir pictures were fairtv dear Brooks in 1924 used 
a solution of 100 Gm of sodium iodide crystals in 100 cc of distilled water 
which had been autoclaved The solution was injected by direct exposure of 
the femoral artery at the proximal end of Hunter s (anal Nitrous oxide ges 
was used during the injection because of severe pain We reported three oases 
with arteriograms, and felt that this method was ot great value m determining 
the necessity of amputation in instances of peripheral gangrene, and in detcrmin 
in*’ 1 the site of amputation He also reported that it could rule out the pcs 
sibilitr of arterial obstruction Singleton” modified Brooks method by using 
spinal anesthesia and did not expose the arten lie used the method in six 
cases Three were cases of aneurysms and no difficulty was encountered The 
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to the use of thorium dioxide sol are observed It was first reported Used as an 
arteriograpluc medium m 1932 bj Momz and associates 27 who obtained good 
visualization of the carotid distribution in the head Pos Santos and co 
workers'* reported on its use in vasography in o\er fort} patients without unto 
ward effect and obtained excellent pictures of the vessels No one seems to 
know the ultimate effect of thorotrast Vltogethcr it is felt that the use of sueli 
a drug is undesirable when more suitable and less toxic drugs arc available 



Skiodan was used b} I Awards' Schuller 58 Ficj and /werg ” and Pearse 
and W arren 28 The fact that this drug is used almost exclusively for intravenous 
urogmphy attests to its safetv regarding general toxicity However it has been 
m J experience that there is considerable pain on the intravascular injection of 
skiodan Ifcatheote and Gardner 20 and Pearse and A\ arren 1 ’ have demonstrated 
experimental!} that there is no intimal damage on injection of high coneentra 
bon (50 per cent) of the drug Pearse and \\ arren” also found this to be 
true m five of their patients where amputation had previous!} been decided 
°n and was done In tl ese the arteries showed no fiesh thrombosis or anv other 
evidence of intraarterial dannge Edwards 15 used skiodan prcoperativel} in 
'ancosities and then examined the tissue removed at operation and found no 
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prrferaMy a rauwtjr suuvlar to blood It should not decompose in the bod, 
and should u„, p rcc ,p„ atc u,th the blood or other constituents tf th lody It 
should not eause local , oscular stall domase or spasm or remote, local, omen), 
immedmte or delayed tosio efftets Elumnatum should be complete and uollun 
0 relative j Short time It should not be painful uhen injected and uhen , 
paravascular injection occurs, no severe inflammation should result ” 




Of all the substances used tboiotrnst would be ideal but for possible late 
effects due to radioaetmti It is the molecular weight and not the iodine con 
ten t of the contrast medium, that influences the degree of radiopacity Tboro- 
trast is favored bj Allen and Camp 1 * It is used in 2o per cent aqueous solution 
of thorium dioxide with the addition of a colloidal solution Erickson and 
’ * harmful radioactivity 

rger amount than a t 

^ per extremity Radf” 

introduced thorotrast for the delineation of the liver and spleen in J930 It can 
be injected into a tcsscI without pun or deleterious local effect He later re 
ported observations on animals and human beings respectively three and one- 
half and two years after injection of thorium dioxide wl harmful effects were 
not noted He expressed the belief that the possibility of harmful effects » 

} e) afidjgibie, prodding correct amounts are Used and contraindications 
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Technique of Irtcriography — Tlie technique of aitcriography involves the 
transcutaneous injection of n luliopiquc media into an irtcry and making 
sraj exposures at proper inters its to deline itc the desiied area Certain pre 
eaitions arc imper itivc This is attixtid h\ the icsults leported bj Pendergrass 
and associates** which hue been mentioned picvioush They conducted a 
survey of deaths following the idinimstrition oi organic iodine compounds 
as contrast media m 6G1 800 examinations mosth uiognphic and collected m 
addition to the eleven previously u ported cases twenty six representing m 
incidence of 00039 per cent ( ert lin facts are well evident from perusal of the 
literature and actml experience It is important to elicit a history of allergs 
to determine the specific grnitv of the urine and to take certain precautions 
Dodrast was used exclusively in this senes of arteuogmns without a serious 
reaction as well as in i series of phlelmgr mis to winch I referred picviously “ 
^ preliminary survey of histon of allergy w is made ind am patient with such 
a histon was carefully obseived for sensitivity to diodiast A high specific 
grawty of the urine yyas used as a gross indication of fairly nctne renal func 
ton lut if this was low or fixid more cut tul lmistmition of icnal function 
w as made A preliminary conjunctnal test was employed This ocular test 
for sensitivity to diodrast was done is lccomtnended In Harris and Archer • foi 
nse Prior to intrayenous urogiaphy They feel that this is better than the sub 
cutaneous ora! and pidimunry small intiayenous tests They used one drop 
und examined the eonjunttixi one and one half to three minutes later Theie 
are three general ty pes of reactions 

1 Minimal injection of the conjunctiva usually the subject y\ ill experience 
a hot flash and some nausc i 

2 Moderate injection of conjunctiva and scleral vessels — usually the 
subject will expuience nausea emesis yasomotor dilatation occasionally 
generalized pruntis mtieana and some slight swelling of the upper respiratory 
membranes These are usually temporary reactions and respond readily to the 
^ministration of adrenalin 

3 Marked injection of sclcrae and conjunctiva— this is an absolute contra 

indication 


If this test yyas negative 1 cm of diodrast was injected intraarterially 
if there yyas no reaction within one minute the procedure was completed 
y ne cm of adrenalin ready in a sjnngc was always made available before the 


Procedure was started That this is important is stressed by the report that 
endergrass and associates” were able to collect in which it was felt that the 


Prompt administration of ipintphrine saved the patient s life after a reaction 
10 "hreh the hypersensitivity ximulited anaphylactic shock It is important to 
Palpate the pcripheial arteues after arteriography to ascertain any spasm and 
treat it immediately 


Upper 1 xtrcmity Arteriography — A few centimeters of 0 a per cent pio 
came hydrochloride arc injected over the distal portion of the braehial artery 
into the skin and subcutaneous tissues \ sphygmomanometer cuff is placed 
around the arm near the shoulder The position of the whole upper extremity 
ix abduction and supination If it is a question of the forearm region alone 
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Diodrut is one of the newer drugs that Ins been used extehsisefy for 
urography and has been Risen considerable clinical trial in phlebography’ 1 
and arteriographx Tliat its use is attended In danger is attested by the report 
of Pendergrass and associates ** who sun cy cd the deaths and unfavorable 
sequelae following the administration of contrast media by sending out question 
naires They found that twenty six deaths had occurred in addition to those 
‘dreads reported in the literature The deaths fell into two groups (1) im 
mediate death due to hxpcrsensitivitx or itliosx ncrasx to the drug injected or to 
tolloidal shoclc and (2) delated death All of the immediate deaths were due 
to diodrast but the patients had not recened ant tests for sen$i(uitj and in 



ft 


FJs 4 — Tbla demonstrates a huge bilocular aneurjsnial sac with 
bclo ' the sac only accountable on the basis of an occluded 


only a few had a luston of alleigy been sought Nine were done with 3o P c ^ 
cent diodrast for intravenous urographx and one (70 j er cent diodrast in whic 
two injections of 50 ce eaeh were gnen) for arterial xisiiahzation Twebc 
cases were found in the literature and most eases showed immediate cyanosis 
and cardiovascular collapse with gradual!* diminishing respirations Vutops' 
prosed pulmonar. edema to be a prominent findm„ There were sixteen eases 
of delaied death presumable due to pre existing may r Kiwi damage I eake 
stated * Diodrast is the sort of tom] ound that max «u»l me with amino acids 
»!,* hod* living rise to xanous jolvju.tils to whwh xensitnit* max arise 
with resulting allergic sxanptoms in almost am part of the bodx He thousb 
that It should be used xnth caution where there is am indication of allege 
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arteriographj m the presence of arteriovenous ancurjsms it is extremely easy 
to enter the \ein rather tlnti the artery because it " ill he dilated and thickened 
and will contain bright red Hood Tins was done m one case {see Fig 5) 
and merely outlined the femoral vein Allen and Camp’ showed in arteriogram 
of a popliteal nneurvsm with sac and an arteriovenous fistula in the region of 
the middle phalanx of the index finger Bird reported artenographj m an 
arteriovenous brachial aneurism injecting 10 c c of diodmt in the vein m the 
cubital fossa and compressing the artcrv proximal to the fistula lie also showed 
arteriograms before and after excision of a plantar incur} sm These were made 
by injecting 10 cc diodrast dircctlv into the exposed pohterior tibia! artery 



n B s 

«neurv<£ *w rh,3 < denionatrate* an ®4s 1> 
v « ln , becomes not onlj d late 
ctn if a ,a! ?e arteriovenous flstU a. is t>eir t 


imtrton temor 
Ith the mi 
need e in 


Ko d HtM on of th«- eno . 
e norafemoral collateral \ 
The aneurj^m proved t, 


port on or iho 
moua channels 
be at the elte 


°s Santos Lamas and Caldas” listed six items to be determined b} the use of 
w enographj in aneurysm (1) the v a net} of aneurjsm (2) its relations (3) 
f e P er)nea hilit} of the sac (4) the state of the collateral circulation (5) the 
xac ndntion of the arteries and veins in arteriov ciious aneurjsms and (6) 
j c Pustoperativt result Horton 21 using 2o cc thorotrast b} injecting the 
ej »w?2 arterv and compressing the irtcrj proximallj claimed to have\een 
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pronation op a lateral position may be chosen A posteroanterior projection is 
used for tlic visualization of the vessels of the hand Fifteen cubic centimeters 
of diodrast arc then placed m a syringe and a 19 gauge needle is used to mate 
the arterial puncture As soon as arterial blood from the brachial artery pulses 
into the barrel of the fringe the cuff is rnpidlv inflated above the systolic Wood 
pressure and the radiopaque material is injected The needle is withdrawn 
quieldy and the first roentgenogram made The cuff is then deflated quickly to 
the level of the diastolic blood pressure for a period of several pulse heats to 
permit the injected material to ho carried farther distally Then the cuff is rein 
Hated quickly to its previous pressure and the second roentgenogram is made 
The x ray tulic is centered over the expected site of the lesion 

Toner rxt remit tj Artcnograplij — It is possible to visualize practically 
any portion of the nrtenal system of the lower extremity by injection of contrast 
media into the common femoral arterv and adjusting the x ray tube and Burkv 
diaphragm to the site to be visualized and dela\ the exposure an adequate 
penod Tins method is achieved only after a period of trial It is important 
to take a preliminary exposure of tl e area that is to be visuilued so that the 
proper x rat factors will be cm plot cd during the injection of tf e contrast media 
The exposure is best made with the patient m an anteroposterior position 
\ 14 b\ 17 film is used T1 c skin in the feraonl region is prepared !>v shaving 
and is then sterilized v\ ith merthiolatc One half per cent procaine is injected 
mtracutancousl) and subcutaneously over tie common femoral artery The 
artery is palpated and located just distal to the inguinal ligament Tlurtj cubic 
centimeters of 3 j per cent diodrast is then put into a svrmgc and using a 19 
gauge needle which is inserted distalward the artery is located The needle 
is felt to rest on the arterv and tin he seen to move with each pulsation It w 
then firmly held against the artery and will insert itself into the artery after 
which bright red blood Will spurt into the syringe The needle is then advanced 
1 to 2 cm in the lumen of the sitciv so that no leakage or disengagement «dl 
occur during forceful injection This injection is done with one hand wt lie the 
artery is compressed provimaMi during injection with tie other hand At the 
end of rapid injection and while still compressing tlie arterv provimailj an 
x ray exposure is male and then anotl er 14 by 17 film inserted after which 
xray exposure is repeated following removal of manual compression of the 
srtc'’} The exposure is delaved according to the distance the dye must travel 
for proper v realization and by t) is metho l the entire major vascular system of 
the lower extremity including the pi intar arterv can be visualized The pro- 
r a fomnr c yrtcry ordinanh will Hot be visualized unless some obstruction 


^redone ^ Vrtenographj »as mploj ed e*™'* 

A . .„ P ,msjns and to delineate aneurysmal sacs (see tigs 1 2 3 4 fi i 
8 ° and^O) Teehn callv, it « important to emphasize that in performing 
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barly Diagnosis of Jlotte Maltqnana ) — Artcriognphv is an idditioinl aid 
in the diagnosis of malignant lioiie lesions w is first presented hj tlos Santos 
lamas and Caldas ** txpeueme has com lined Inclm 2 * tint arteriograpliv 
lanbe of definite assistance in tlic eirh di i gnosis of malignant lesions of hone 
provided that the lesion is loediml so tint the rath oircnl itorj changes art 
evident bj x ra\ examin ition Sit lllovv Bahei and 1 r\ s * felt artenographj to 
be superior to diagnostic bio} sv in the diagnosis of malignant bone lesions Mncc 
there is danger of spreading i malignant bone tumor In diagnostic biupsv 
Thei agreed mth Inelun lntlan^ ustd thoroti ist in doses ot 10 to 20 ce He 
described the findings m these lesions (1) filling in of the stroma of the new 



ffmi'th bj numerous -vessels foiming a bizarre network and showing extension 
*e invading tumor (2) tin pitsenec of new atvpual aitenal cu dilation with 
I ides fro m the main artcrv and numeious irregular branches entering the 
ne lesion thus clearh defining the limits of the lesion (“?) the premature 
a P pea ranee of a \cr\ neh vinous en dilation with formation of gross venous 
re teles ansing from the tumor and entering the neighboring vein and (4) 
^ increa ^ed arterid uiculation i] j < irmg distributed pcrpendieularlv to the 

^fcessjty and / eiel of Amputation — Brooks presented two cases to con 
1111 his impression that artenographj has been of great value m determining 
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xhi. first to use arteno'>ra|)hv to identifv an arteriovenous fistula of the femoral 
arters which was the onlv accuntc means of localizing the fistula except Opera 
(ton Horton anti Ghormlei ** upoited two cases of congenital arteriovenous 
fistulas visualized bv irteriographv md felt that these were the first two lathe 
literature \rtcnograpln overcomes the previous difficulty of locating the ab- 
normal conimumeitions These were in the finger and hand and were treated 
hv surgical means It is notewortliv that I cw is* 1 found onlv thirty cases of con 
Rtmtal irtirWAcuous fistulas of in extrmitv recorded in the literature in 1930 
In nineteen surgical exploration was attempted in an effort to locate the fistula 
uid this was followed b\ amputation of the involved extremitv m eleven eases 



(58 per cent) A cal ami Met ord" reported the use of art» nographv (and W 
oxvgen sitin' tion test) in the diagnosis if loigemtil abnormal arteriovenous 
anastomosis of the extremities Thcv felt that thts procedure u of great value 
\at« uvvd White” reported a case of ai tenoi enous anuirv sm with sic just below 
the bifurcation of the brachial irUrv and showed an arteriogram done "Uh 
.. -V nter and otcll” iclt til it tl t>u wete f«w e ntninduations to the 

»,se of thorotrast in quantities used for arUnognphv litei” reported four 
^es of anenrvsm visualized bv thorotrasf and felt th it this was of great help 
in acquired arteriovenous fistula 
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solved by artenographv , which demonstrated a satisfactory major arterial 
channel and thus eneouriged major surge n m the popliteal space without fear 
of the loss of the extremity 

Differential Diagnosis — Arteriography has been used to loeatc the site 
of embolism *“ to detect the presence of arteriosclerosis 1 to determine collateral 
c rculation to detect arterial spasm 1 to detect a tom artery in fracture * and to 
aid in the diagnosis of thromlioangiitis obliterans 1 5 s 35 I found arteriography 
of value in one case in which a differential diagnosis between abscess and aneu 
rysm could not be made Arteriography was done since no murmur could be 
card in a swollen leg and aspiration was not conclnsiv c This demonstrated an 
aneurysmal sac at the end of a tom posterior tibial artery in a hugely swollen 
, e S ^ 1S was removed With a satisf ictorj result That an error can be made in 
lagnosing abscess for aneurysm is demonstrated by reports in the literature 1 * 

Determination, of Complete Thrombosis of Incurysmal Sacs — It is well 
ovvn that certain aneurysms will obliterate spontaneously This is determined 
UK ^V n Cases sim Pk arteriovenous fistulas by clinical means but becomes 
> Cult or impossible in arterial aneurvsms As clotting occurs in a saccular 
®ttal aneurysm it becomes increasingly difficult to determine complete 

0 1 era ^on This can Ic easily determined by arteriography and I have used 

1 tor this purpose with satisfactory results 

Determination of Fxact Communication of l oscular Masses to the Parent 
r erj —This is well demonstrated by a case of cirsoid aneury sm of the medial 
geniculate vessel secondary to a contusion Arteriogram (see Fig 10 ae 
urately outlined the communication and aided in the diagnosis and proper 
•reatment 


Complications — No complications were noted in this scries except m one 
in<*A t * the rcM dtmg spasm with severe i am required morphine when inject 
ff diodttwt in an artery in an individual with arteriosclerosis This resulted 
diminished peripheral arterial pulsation That this can be a serious com 
P Ration is noted in a report bv A\ agner « m which arteriography in the upper 
reraUj ,n a ch dd aged 14 months resulted in marked ulceration following 
Persistent absence of the radial pulse which must have resulted from thrombosis 
Compilations following artenograj h> are most prone to occur at the two 
femes of life because in infancy and childhood the vessels are particularly 
seeptiblc to spasm those of the upper evtremitv more so than the lower and 
ccausc ln 0 ld age the incidence of arteriosclerotic occlusion is increased and the 
J,V er J circulation becomes progressively worse Trauma to the artery ns a 
suit ol puncture bf tl c needle and the force of injection bj arterial intention 
y m thcmsches protokc rcflcN nsoconstnction The reactions may be local 

zz : r J he lotal "■"T ° f hmo,omas 

sis m « T ‘, C m0re r ™° te cltTCts ■* ro “' we '■*nwtic reactions hemateme 
rear , "” iu,1 = of skln erythematous eruptions nansea vonutim; cyanosis 

sensitnity “ d b '“ d dM,h Irom "“"ST and hyper 


A hematoma may occur at the site of arterial 
easily prevented by aspiraton on withdrawal of the 


puncture but this is usually 
needle and then firm digital 
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Fig 10 — This srtPnoSrram r su 
itttnr *nd co the original fl&n den 
femoral artery 


e comrminichtion with the fcarent anperfclaf 


Question of Patency of Peripheral Arlenes After Injury — J*ot mfrcquentlv 
the question Stasis as to the ueeessiH of determinin'? the patency of a peripheral 
artery following injury It «s desirable to determine this where so-called 
‘critical arteries ’ are involved In the extremities one of major considerations 
js the popliteal arteiy In one such instance i see hi}* 9 j there had been marked 
damage to the structures in the popliteal region from pres ious fracture \ urther 
major operative procedure was contemplated regirdutjr nourorrhaphi and it 
was cluneal!} impossible to determine popliteal artenal patency This was 
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(3) Location of the site of an arterial embolus 

(4) Determination of collateral circulation 

(5) Outlining of arterial injmies and determination of patency following 
injury 

(6) Differential diagnosis of abscess and aneury sm 

(7) Determination of thrombosis of saccular arterial aneurysms 

(8) Determination of communications to vascular masses of the parent 
vessel 


It is recognized that there arc certain dangers to arteriography, but care 
fal adherence to detail will a\ oid complication It is felt that the procedure 
is a valuable one and desenes much consideration Despite often repeated state 
ments that such a procedure i> unnecessary because clinical diagnostic methods 
are adequate, it is felt that such individuals are overlooking an easily performed 
and Suable adjunct to diagnosis and treatment 
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predate tor one minute ft usuaffj nhsorbs spontaneous!* No such incident 
occurred in this senes Hem el- stated that in arteriosclerosis ln one out of 
-lOO cases there nia> lie Weeding fiom the irfen, readih controlled hi a 
suture through the adventitia Dos Cantos and associates' 1 among 1500 
arterial punctures had onlv one case o£ persistent bleeding necessitating ligation 
of an atheromatous femoral attcrv, and the patient recovered without gangrene 
of the extremitj Fxtiavasation of the contrast media should rarelv occur 
Displacement of the needle can occur, however and in 411 arteriographies with 
the use of thorotrast dos Santos 1 * had onlv eight extravasations Dimtza and 
Jaegar 11 among seven fj transcutaneous arterial injections had six extra vasa 
tions hut thej were not followed bv serious consequences except nausea and 
fever Absorption and resolution of the resultant inflammatory process is slow 
Diodrast will usually absorb but thoiotrast max diffuse bv vva* of the Ivmphatics 
and slow I j form a mass some distance from the original site of injection Dos 
Santos** reported the development of suppurative mass m the iliac fossa two 
j ears after femoral artenognphv with thorotrast complicated bv extravasation 
of the contrast media 

Among the senous complications art severe immediate vasospastic reactions 
in the injected limb In almost oil instances these have followed the use ot 
organic iodine compounds rather than thorotrast Dos Santos " in 12D arteriog 
raphies with organic iodine compounds had six cases in which gangrene was 
aggravated in contrast to no vasomotor reaction in more than 300 with thoro 
trast The vasomotor reaction is manifested first In severe pain in the limb 
and blanching followed bv venous stasis later scattered violet plaques mai 
occur Motor paralysis nnv occur shin and tendon reflexes maj be abolished 
and anesthesia mav be present distal to the zone of injection The pam usualh 
subsides in two or three dajs The evanotte plaques slowly resorb pa-ssng 
through the colors of a hematoma and blisters maj occur Movement and sensi 
tivitv gradually return and in a week to ten davs the limb mav become normal 
In other cases a pre existing gangrene maj be aggravated 

In a few instances the puncture site has been surgically explored The 
muscles ire engorged with dark blood winch flows readily from the veins but 
does not spurt from 
is no hematoma <* 
liexeuf* 1 the arterv 

blood On opening the arterv a soft clot is formed which does m*t pit 
passage of the needle into the lumen of the vessel The arterial lumen often 
contains a recent thrombus undergoing organization 15 1 
cos CL WON 

Peripheral arteriography is a valuable adjunct to the diagnosis and treat 
ment of arterial lesions The following indications are recognized bv the 

author . 

(1) 1 lsualizstion of aneurrsms mil fistulas and delineation of aneurism* 

sacs . , 

(2) Early fee™’* of "“•W"' 3 ' 



CHRONIC EVENTRATIONS AND LARGE HERNIAS 

Frloperative TurvijiFM by Progressive Pneumoperitoneum — 
Origin \l Procedure 


Ivan Gom Mortno MI) * Bienos Amr-s Argentina 

D URING May 1940 an obese woman iced 61 years suffering from hcatt 
disease was admitted as an emergence ease because of large mcarcerited 
supra umbilical eventration without obstruction The patient was m poor 
general health. Under careful olvservation she was given two small mtrapen 
toncal injections of oxygen and after one week the incarcention disappeared 
V fortnight later followin'* repeated insufflations of oxygen she was opeistcd 
upon under local anesthesia and both the operation and the imbricated iponeU 
rotic closuic were performed without diffeulti The postoperative course was 
uneventful 

At the Twelfth Argentine Surgical Congress (October 1940) in a paper 
on Postoperative Fventration presented 1 \ Professor J AI Jorge and mo 
the following statement occurred 

Although our present espeiience onlv allows us to bring a preliminary 
report to tins Congress one of us (Gnm Moreno) has attempted the pieoj crative 
preparation of cases with chrome postoperative eventration or gigantic hernias 
with a method which we have not found previously recorded It consists of a 
progresme pneumoperitoneum with injections of oxygen 

Ths uns apparently the first time that a pneumoperitoneum had been u*cd 
for tt erapeutic purposes in eientrations and hernias It had been used pre 
via islj onlv in the treatment of certain forms of bowel and peritoneal tuber 
eulosis and both in radiographic and laparoscopic diagnosis 

Since 1940 my assistants and I or other Argentine and South American 
surgeons have operated upon approximate!! fifty patients of both sexes with 
large neutral hernias osuallv uncumpl Kited who had been prepared by this 
(Coeedure No accidents oecimed and the procedure has the advantage of 
I emg simple and efficient 

Professor Manuel Riveros of Paraguay has informed me that he already 
1 as five successful casts to lus credit and is verv enthusiastic about this metho J 
I understand th it it is 1 eing use 1 satisfactorily m various surgical depart 
ments m Argentina Lruguav and Chile 

Pew publications have dealt with the method In 1944 two senior pbysi 
cians in nu department brought this sul ject up to date in a communication 
reodjit a meeting of the Argentine ^ocictv of Surgeons t The same year a 
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respiration disorders, and the lack of sufficient thoracic respiration produces a 
poor postoperative nsk 

By prepoperativ e intrapentoncal air insufflation the postoperative changes 
that is increased intri abdominal tension diaphragmatic elevation and respira 
tory difficult) , are produced but to a minor degree For this reason the first 
injection should be done cautiously although the disturbances it produces 
usual]) disappear rapidl) The second and third injections are generall) well 
tolerated and the amount of air and pressure maj be increased considerahl) 
A remarkable feature of pneumoperitoneum is that in spite of the greatly 
increased intra abdominal pressure there is no reduction in the patient s vital 
capacity as determined bj spirometry 

The patient can be given four to five sessions of prog re sm e pneumoperi 
tontum over a period of three to four necks and m quantities that in the 
last session may reach the extraordinary amounts as much as 6 to 8 L and 
pressures of 30 to 40 mm on Claude s scale whereas in the same patient 500 
to 1000 cc as initial dose would have produced marked symptoms due to ah 
dominal h)pertension such os d)spnca and pam m the left shoulder even 
though the intrapentoneal pressure did not use above 10 mm The patients 
vital capaeitv which before treatment maj be 1 500 cm is likely after the 
first injection to decrease to 1 000 cm but later will rise and become stabilized 
between 1 500 and 2 000 cm bv the end of the treatment 

W hen. the abdomen is opened and all the air expelled tlic patient has a 
feeling of relief the abdominal walls become flaccid and the visccia show 
no tendenej to protrude The operative closure is much easier than when 
deep anesthesia is Used Moreover aponeurotic lmbiicatmn i$ cas) and the 
sutures are not subjected to tension 

I have opeiated upon some patients under local analgesia just to prove 
that this is possible In a large eventration in an obese woman I have used 
800 c e of a J per cent solution of percaine Spinal or general anesthesia 
are preferable however 

The dissection of the sac and liberation of adhesions becomes easy he 
cause of the stretching produced b) the preoperative air pressure 

Vital capacity improves with the lcleasc of the air and breathing becomes 
freer the postoperativ e course is unev entful 

Neither I nor other surgeons who have followed tins technique have 
seen a single pu.lmQn.aci> uc xennus oampUcaUun. u>. the Urge wumViT of V&Tgv 
eventrations treated I have had no complication resulting from msuflh 
twn of the peritoneum The method is harmless and has man) advantages 
and I would even go as far us to sav that it solves all technical and post 
operative difficulties 

It is however contramdi ated (a) m aged patients m poor health with 
diabetig mid uremia etc unless they are emergency esses m which all 
other forms of treatment have fuled in relieving a strangulation and even 
th w mav fail fb] m decompensated heart cases (c) w blocked or stran^u 
lated hernias or eventrations which have existed for several Jours 
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report -was made* on the successful use of the method m the case of an elder 
i> Ionian "ho was addmitted in sescre shock and suffering from a stranmi 
lated postoperatne hernia 

Progressive pneumoperitoneum has occasionally been used in chrome com 
plicated eventrations and in those cases only to ohvjate an emergency but 
its real indication is in uncomplicated cases as a means of preoperatue prepara 
tion 

Rationale of the Procedure — Two questions arise concerning the mechanism 
hv which repeated pneumopentonea arc efficacious in large neutral hernias Is 
it a substitute for the weight reduction therapy or docs it permit an adjust 
went of respiratory balance? 



In the first place it acts upon the disproportion between the abdominal 
container and its contents most of which are lodged in the large sac "rap? ical 
ly desenhed as * the second abdomen Were the distended viscera omenta 
fatti and edematous mesentery — all of which have lost their ' rights of domi 
CJ ]e suddenly returned to the abdominal cavity not onfv would this pro- 

duce: embarrassment by increasing the abdominal contents but also the closure 
of the peritoneum and other parietal lasers would be duBca?f and the sutures 
would be subjected to excessne tension hence the fear of recurrences 

Second the postoperative condition of the patient woald be hindered 
by the effects of the sudden increase in abdominal tension in a patient whose 
breathing is already deficient Obesity with its tendency to pulmonary com 
plications and phlebothrombosis resulting from chronic venous stasis inert iscJ 
•ottolenghl E. 1- n « to reduce^. d» U wntraftSn po S fcr-^n« 

•utragulada (comunleacWn pre»laj a 
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Some will suggest that an intensive 1 eduction m weight and well con 
trolled breathing exercises will prepare the patient satisfactonlj for opera 
tion 

Even when tins is done it must be lecalled tint at times it is neces 
sarj to crush the phrenic nen e m order to increase the abdominal capacity 

It has not been an easy matter to sohe the problem My own earlier 
experience (prior to using pneumoperitoneum) had convinced me that the 
treatment based on \\ eight reduction w as insufficient It will reduce the 
weight of an obese person w eighing 270 pounds bj some fifty pounds which 
will make little difference in the local conditions besides it is a verj pro 
tracted treatment that is seldom tolerated by the patient because of \arious 
reasons the financial one being one of them 

The treatment I suggest lasts at most from two to three weeks Although 
I hare alwajs kept the patients in bed I belie' e it could be carried out as 
an ambulatory procedure 

Preparation o( the raticnt —The patient should not take anj food during 
several hours pnoi to the tieatmcnt \lthouj,h it is lot necessarv to 1c too 
severe in this respect it is important to perform the pneumoperitoneum some 
time after food ingestion because of the digestive disoidcrs that can appear 
Once admitted to the ward the patient should be placed in the Trcndelen 
burg position Moll controlled breathing exercises should be earned out dulj 
b} means of a spirometer and the various readings must he recorded on a 
chart for future reference 

A careful observation of patients treated by pneumo injections enabled 
us to establish that a laigc proportion of the gas entered the second abdomen 
formed b> the eventration through the defect in the aponeurosis of the ab 
dominal wall This escape of the gas into the hernia nullifies the purpose of the 
pneumoperitoneum (a uniform abdominal pressure) since the tension becomes 
much higher in this region than m the lest of the abdomen This difficult} can 
be sohed before beginning the triatment bj using a procedure verj similar to 
that applied b\ pediatricians in the treatment of umbilical hernias in babies 
Iffer applying benzoin tincture to protect the si in of the abdoinui the hernia 
is reduced by mvagmating the sac along with a fold of skin and bringing the 
sides of the opening as near together as possible While they arc held in 
this position an assistant applies several strips of wide adhesive tape across 
the abdomen the width and position of which bear a direct relation with each 
individual case and the surgeon s dextentj the important feature is that they 
should produce as near as possible the ideal objectiv e— the closure of the 
hernial sac In the patients who are not confined to bed the upper edge of 
the horizontal strips of adhesive tape mav produce ulceration of the skin which 
can be prevented b\ not allowing the pitient out of bed even for a short time 
without wearing a tight bodj bandage ’ 


With this simple procedure we have had no mishaps m over SOD pneumo 
peritoneum injections in eventrations of all s.zes and of the most capricious 
shapes and «l.ich hue bem mjccled „ mnch as s L r 
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As a relatnc contraindication — -winch means that one must act cautiously 
—we must consider the chronic e\entrations with a narrow ring that have 
undergone repeated incarcerations and strangulations Even in such eases 
the pleating of the sae by means of adhesive tape and bandaging will allay 
inj acute li izard I draw attention to this contingency because of an ex 
penence with one such case 
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in the neighborhood of tint of the previous injection (m the event of it being 
the first injection, it is the highest amount of air tolerated by the patient 
without discomfort) The ideal is to be able to inject more but this is not 
aUvajs possible, one must not insist in doing so but must consider the patient s 
tolerance 

On some occasions during the first or successive injections a few difficulties 
mav arise such as acute pain like a stab near the puncture zone which maj 
radiate toward the corresponding licmidiaphragm This contingency appeals 
sudden]} and disappears m the same waj if the injection is stopped for a 
few minutes after which it mav then lie resumed successfully 


Till INJUTION OF AIR 

long as their mechanism of production is understood this dual feature 
of both sudden onset and disappearance of pun and its short dilution is the 
best sign for differentiating the slight and passing handicaps from those tint 
indicate that the patient s tolerance peak has been reached 

W hen the aforementioned contingent} apptars after a brief pause the 
air injection should lie continued as slowlj as possible controlling the rate of 
air passage bj means of a Richardson s insufflator 

If on resuming the injection after the pause the pam reappears with 
iluitieal chai act eristics a fmthcr ] auso maj 1 c tried however should the 
d sturbances continue the session must 1 e postponed until another dav 

Should eveij thing go well the air can be injected at ft rate of 1 I , {J3| 
pmtsl i er IV. minutes and continued until the patient begins to complain 
of the following disord is fa) uncomfortable distention and (b) diffuse 
pam that begins at the site of puncture and then affects the whole of the 
abdomen m a more or less capricious waj It is usuallj moie marked in the 
right flank over the pubis and the left hemuliaphragm oceasionallv the pain 
extends to the left shoulder 

These are the signs that should he recognized and given due consideration 
bj am one who attempts a pneumoperitoneum and wishes to obtain its full 
benefits 

In order to decide when a session should end one of two methods maj he 
followed cithcre the injection of air must be continued until the aforemen 
Honed disorders appear or the useful pressure is determined beforehand 
according to the results of earlier injections namelv an equivalent or slightb 
larger dose 

After registering the \ ressurc the needle is withdrawn, the puncture 
covered with cottonwool dipped in collodion or alcohol and a bodv banda m 
is applied 


Alter a fire minute puree to alien lire patient time to quiet dor™ the 
breathing is controlled b} spirometrv and the session is over 

tile administration of n pneumoperitoneum patient, are ien 
little food (the appetite „ Kenerall, Ion) and on no aeeou.it are thej aliened 
to get up until the next dav 
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sin s le session (Case 39624) attaining an mtra abdominal pressure of 32 cm 
on too Claude manometer 

Before starting the administration of the pneumoperitoneum, we carry 
out a careful examination to estimate the patient’s general state of health, 
to establish the operatise chances, and to determine whether the pneumo- 
peritoneum mas be undertaken without any risks Also pnor to the injection, 
obese patients should be kept m bed for three or four days in a moderate 
Trendelenburg position, breathing, lower limb exercises, and massage must he 
carried out twice dails and a cons cment calorigenic diet prescribed 

Moreoier, during the three or four days that precede the first session of 
pneumoperitoneum, the bowels should be emptied by daily enemas 

Technique of Atr Injection — -The patient lies on the back, in a moderate 
Trendelenburg inclination The strips of adhesive tape are applied or re 
newed, as the case mtj he Spirometn is then determined 

The surgeon, wearing sterilized gloves, applies the antiseptic solution to 
the skm of the left iliac region of the abdomen Under procaine anesthesia 
a wheal is raised in the middle of a line joining the anterior superior spine with 
the umbilicus A spinal puncture needle is introduced into the ahdomunl 
wall until it reaches the peritoneal eavitj , that tins has taken place is con 
finned bj a special sensation of going through a resistance which has opposed 
its progression In the case of a first puncture, or when it is thought that owing 
to the long time lapsed since the last one there is no remaining gas a small 
amount of air should be injected In means of a svnnge If this is done eosih 
it is almost certain that the point of the needle is within the caulj Pro 
Tided it is not the first injection, we sjstcmaticollj connect the needle to the 
apparatus used to supplj the air, the manometer will register the pressure of 
whiteicr residual air there is in the abdominal eavitj 


Once it is certain that the needle is in the right place and the pressure 
has been noted air is slowlj injected its pressure and rate being regulated h« 
means of Richardson s insufflator 


Ilhen it is desired to know the amount of air that has been mjicted (a 
purd> document-io interest, because what is impoitant is the mtra alwloniinal 
air pressure and not the number of liters) we use two salute solution bottles 
one full of water and the other emptj The air injected b) a Richaidson s 
insufflator will alternate el j force the water from its container into the other 
bottle and thus inject an equivalent amount of air into the abdomen The 
size of the bottle ( 50 C 1 cc m our department) multiplied In the number of 
times this amount has been injected will give an idea of the size of the mjec 
Uon If we also wish to know the pressure, the abdominal cavitj can be con 
nected with a manometer by means of a two way key 

The elimination on one of the bottJes saves tune as it avoids both chang 
the tubes backward and forward from one bottle to the other and the need 


of an assistant 

From time to time 
sure reached and th a s 


the manometer is connected so as to control the pres 
estimate when the useful one is obtained — somewhere 
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namely, the time when he considers tint from the abdominal and respiratory 
point of Mew, the patient is most fit to undergo the operation 

After one has acquired a certain experience in pneumoperitoneum tech 
mque, both a comparison between the abdominal distention when pressure 
reaches its peak, as comp ired w lth tint before injection and the flaccidity 
of the abdominal nails in this condition, if correctly interpreted, will provide 
rerj important data for making this decision 

The moment vital capsoitv becomes stabilized or rises slightly after four 
or the sessions and the patient realizes that he breathes more freely, it can 
he considered that the preparatory period is about finished 

Earlier in our experience, occasionally patients complained of pain dur 
mg the air insufflation which was due to the gas being injected at excessive 
pressure and rate producing n “surprise reflex’ much stronger than normal, 
and giving rise to a painful contraction making it impossible to continue with 
the injection As we now inject the air a era slowly (1 L per V/ 2 minutes), 
yye have never had to suspend the treatment 

The treatment usually lists two to three weeks, in which the patient re 
oeives five to six injections (one every file day si Besides using piessuro con 
trol and the number of liters injected ns a physic al index we take progressive 
spirometrj as a physiologic index of x ital capacity Although this last index 
does not always folloyv a parallel course to the progress of treatment it must 
be admitted that owing to a purely mechanical factor there is a drop in the 
Mtal capacity of a patient subjected to a high intra abdominal tension How 
e 'er, if daily spirometric readings taken during the breathing exercises do not 
show a reduction it is because the treatment is folloyv ing a very good course 
This index will be all the more valuable for establishing an improvement in 
pulmonary ventilation, when vital capacity increases by 500 to 1000 ec 
before removing the mtrapentoneal air because it would mean that once the 
obstacle to free diaphragmatic excursion has been removed spirometrv will 
register a marked increase in vital capacity 
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Later on (between twelve to twenty four hours) patients ma> present 
eertam disorders, such as dyspnea, palpitations, headaches, and bach pains 
all oC which will disappear rapidlj by returning the bed to horizontal position 
and by the administration of % to HA gr of phenobarbital 

The technique just described makes it evident that the real guide to the 
course of this treatment lies in the figures resulting from research done on intra 
peritoneal pressure 

However, we liase not vet been able to spply this criterion as a matter 
of routine because of the difficulty in obtaining good tensiometers of late 
Notwithstanding, we have decided to follow the criterion based on the pres 
sure record and not on the amount of gas injected for the following reasons 

1 Because the useful effect is not determined bj the number of liters 
injected but by the pressure which the gas everts on the abdominal wall 

2 Because there is no direct relation between the number of liters in 
jeeted and the intrapentoneal pressure This assertion is further supported bv 
the fact that it is influenced bj manv other causes such ss sire elasticity and 
tone of the abdomen and its walls It must also be remembered that tlie 
injection of 2 L of air will not have the same effect in the first session as in 
the fourth or fifth because in the latter the abdominal walls have alrcadv 
attained a certain degree of relaxation and tbeir tolerance has increased 

3 Tensiometrj also enables us to determine the presence and amounts of 
residual air while if the number of liters injected in the previous session were 
the only source of estimation it would never be possible to ascertain the new 
amounts to inject 

Besides being the only useful figure pressure readings may be obtained 
with accuracy at any moment and mil thus allow comparative determina 
tions • 

4 Time (hat should elapse hetuccn suecessm sessions No figures can be 
given as a fast rule as the intervals depend on certain individual factors on 
the part of the patient such as tolerance rate of absorption etc moreover 
there is also the surgeon's criterion to be considered 

If the useful pressure lies in the neighborhood of that reached in the 
previous session but it is found that there rs a steady decrease through 
absorption the only wav in which it can be maintained more or less stable rs 
by more frequent injections This would be the ideal preoperative technique 
but in practice there are numerous difficulties and our own experience tells 
ns that the best results are attained with an interval of roughlj five davs 
between injections Although we do not claim to make a fast rule of this five 
dav lapse, both periodical abdominal palpattons rovtaling a certain relaxation, 
and the control of pressures have led ns to consider it the most ippropmte 


0116 5 Overall ie opportunity w an interesting point as two sets 
must be taken into account the individual patient and the surgeon's 


of factors 
5 criterion 

•reful (lady 
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CUSHING S SINDROME ASSOCIATED WITH FUCHSINOPIIILIC 
STAINING RI* ACTION IN Tilt ADRENAL 

Artiilr II Remoter Tin md T/iouts J Nemos II d 
St I’uji. Min\ 

M OST of the standard textbooks of medicme and pathology desenbe Cush 
“y s M lid rou t as one in which then up painful obejitv of the face neck 
and trunk early amenorrhea m females ahd ultimate sexual impotence tu males 
hypertrichosis of tlie face and trunk in females and preadolescent males loss 
of hair of the scalp dark red stnae of the skin especially on the abdomen li j per 
tension, diminished sugar tolerance often with hypcrgly cenna and glycosuria 
osteoporosis w ith pain in the bones and general bodily weakness 

Some of the pathologic findings associated with Cushing s syndrome or 
the adrenogenital si ndrome reported are adenomas and carcinomas of the 
adrenal cortex hvpcrplasia of the adrenal cortex fuchsinophihc granules of 
the cells ol the adrenal eoitex la-soplidic adenoma of the anterior lobe of the 
pitititan arrhcnblastoma of the ovaries granulosa cell tumors of the ovary 
tumors of the pineal bod\ and tumors of the thymus 

The case is j nsente l I trails of its sui c ical interest and the hvperpkisia of 
tl e androgenic zone noted in the adrenal made manifest by the fuchsinophihc 
staining reaction No other pathology could I e demonstrated In x rav or ex 
plontor\ laparnform to account for the Cushings si ndrome Oppenlicimer 
and Silver reported the finding of these fuchsinophihc granules in virilism l lit 
also in adenomas of the adrenals found incidentai/v at post norteni Cahill 
and his co workers reported finding these granules in t! e adrenals of dogs and 
in human beings without virilism hovvivei the granules vveio more marked 
m adrenal cortical tumors with virilism Sudds has demonstrated these granu'es 
m 24 per cent of adult males an 1 in 2S per cent of adult females Several con 
trols were examined in this ium.— ranging fiom the newborn infants dvin-'ot 
atelectasis of the lungs to patients in the older age groups d\ ing of coionan 
thrombosis and in no instance did the fuchsinophihc staining rea lion approach 
that of the adrenal m Cushing s svndrome In the newborn infant the tuchino 
philie granules were almost eotnpletelv absent in the older age gr ups thev 
mnro nf t snotty tvpe \ mes by examining some si vt\ fetuses dem 


female— the reaction was less nMrseu j> u u * o , . 1 

u ks \t the end of twont' weeks this 
I isap fearer] In a Idition \ ines found 
of the pituitarv the interstitial cells 
TihcTestis and the cells of the voung corpus luUum In 1 934 Bro&ter re 
° j cfincs nf fifteen cases of tl e adrenogenital svndrome in which he de 
scribed the fuchsmophilic reaction m nine of them as strong m three of them 
buesuon 1MT 
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as moderate, and in the remaining as fairly marked He divided the cases of 
adrenogenital syndrome into three types In Group I were included the cases 
of adrenopseudohermaphroditism in Group II Merc included the cases of 
adrenal virilism — changes Mere noted after pubcitj , in Group III were in 
eluded the eases of mild \ ml ism Of Broster s fifteen cases, eleven belonged 
to Group II Following a unilateral adrenalectomy, there was a moderate im 
provement in most of these patients The male characteristics disappeared, the 
menses became regular, and there was a disappearance of the hirsutism As 
the result of the work of Broster and Vines it was felt that a special staining 
reaction associated with clinical masculimzation of the female had been discov 
ered, and the staining reaction was present temporarily in the cells of the 
adrenal cortex of both sexes in the early stages of fetal life The case pre 
seated here corroborates the work of Broster Vines and other investigators, 
in that a rather marked fuebsmophilic staining reaction was noted m the adrenal 
resected 

CASE REPORT 

Mrs G M was admitted to St To*eph s Hospital S e pt 16 1040 and discharged Oct 
25 1346 On admission the patient was complaining of dryness of the skin, increase of hair 
on the body, and insomnia sie stated that in March 1045 she had noticed the first *jmp 
toms which «he described as a bloating of the stomach and insomnia, increasing in setenty 
as time went on In July 1»45, she was told by her mother that she was gam ng in weight, 
and tl at it was particularly pronounced in the face neck and Ehoulders She also noticed 
at tlis tune that tho 1 ips and legs were reducing In January 1946, the obesity of the face 
»cck and shoulders became conspicuous, and m addition, her hair began to thin out and 
became very dry However at this time she notued hair appearing on the face, arm*, legs, 
hack and buttoeks It was at this time that the men*e« which had previously been scanty 
and irregular ceased entirely In January the «hin gradually became coarse and scaly 

<">1 sic also noted n marked diminution of libido wh le tie breasts were becoming atrophic 
Three raontl a prior to hospital admission she developed a marked back pain which persisted 
“P to the time of admission Her father and mother were living and well as were three 
sisters and one brother The patient had a tonsillectomy at the age of 14 years There were 
no otl er serious injuries or diseases past history revealed she had had a normal pregnancy in 
1911 with the delivery of a normal female child 

Phys cal Exam nation — The general appearance revealed a well developed well noun lied 
white woman Tho skin of the entire bodv appeared scaly and rough Tl ere was a male dis 
tribution of lair except on the che«t Examination of the pupils revealel reaction to light 
ini accommodation The ears no e and throat appeared normal The hair of the scalp 
“Preared to be thin and the scalp scaly Examination of the ehe«t showed the lungs clear 
to aus ultjtion an 1 j ercussion 1 ho neck and shoulders appeared to have much fat V hump 
was noted between the scapulae The breasts ap[ eared atrojlic Examination of the heart 
revealed the tones to be clear tie rate and rhvthra regular No murmurs were heard Tie 
blood pre* ure was 180 110 Examination of the abdomen did not reveal anv palpable masses 
Examination of the extremities revealed an unusual amount of hair on both arms and legs 
The reflexes appeared normal 

laboratory Findings —On admission to the hospital, a urinalysis showed the specific 
gravaty to be 3 009 The remainder of the examination was negative On September 26 
'Vie blood calcium was 8 7 mg per 100 c c Tic blood serum potassium was 45 4 mg the ae ,y 
phosphatase 183 units, tho alkaline pho*pl atase 20 85 units (King Armstrong units) On 
October 18, the blood serum potassium was 30 7 the acid phosphatase 1 5 units, the alkaline 
phosphatase 13 units (King Armstrong units) 

In March 1946 the patient was registered in Ancker Hospital, St Paul at which 
time other laboratory work was done A glucose tolerance te*t, at this time, revealed a fast 
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X Tat/ F «d cyi — In March lO Ifl h! ]o the pat **nt » as at Anchor Iloap tal roentgcno 
grains of the dent and skull ue o rej oriel bn noj,at e On adm ■< on to fit Joseph s Ifwp 
tal a r ns ajceted into tic left per t nal space and n ci Jcncc of tumor ro JJ 1* noted 

X fe v dajs later t! 0 r ght per renal area Has exam nel by tho n»t lUt oa of a and 1* 

ported as negat re >o tumor At tl 1 l me fra tu c* of the ngll n nth r b and tbe left 
cgltl oil a nth rls anterorly were noted Tl e*e were un t ng and a bony callus was 
pre'eat Compre* on fractures of tbe bod cs of tl 0 e t,htl and n nth thorac c and first 

lumbar vertebrae were also notcJ an 1 all tbe bones cl one 1 marked decal fleat on 

Operation — On Oct 5 J'Ud an exploratory laparotomy «as performed The o ar es 
were noted to be comenhnt atropb c lot the uterus appeared normal Careful palpal oa m 
tha pclv « an 1 along tbe vertebral column and ureters on e ther « dc revealed no evidence of 
tnmor Both » limits *«M palpatcl anl U auw tie rglt adrenal felt larger tban tbe 
left and small nodules could be felt on it one-haff of t «a. re-ecte I 
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Pathologic Findings — The adrenal presented no unusual gross abnormalities Sections 
were made and stained with the Ponceau f nebcin stain Tie technique of the Ponceau 
fuchsm stain cons sts in fixation of the tissue in n 2 5 per cent solution of potassium bi 
chromate and a 1 per cent sodium sulfate The tissue is embedded in paraffin following 
which it is stained for five minutes in a solution of 1 part of a 1 per cent acid fuchsm and 
2 parts of a J per cent Ponceau DeXylnline It is then was] ed in distilled water and dif 
ferentiated for five minutes in a 1 per rent solution of plio«phoroolybdic acid The tissue is 
then placed in a 2 5 per cent solution of aniline blue after which it is washed in distilled 
water and then differentiated in 1 per cent acetic acid The tissue is tl en mounted in balsam 
fiormal adrenal cells for the most part absorb tl e aniline blue stain Tl e androgenic cells 
take up the red acid fnchsin stain The adrenal in this case preseDtel a rather marked 
fuchsinophilic staining reaction which ms most pronounced in that part of the cortex ad 
jacent to the medulla In some areas tie fuchstnopl ilic cells were noted extending from the 
juxta medullary zone to the zona glomerulo«a such a zone is si own m tl e photomicro 
graph (Fig 5) 

Progress in Sosptlal — Prior to surgery the patient appeared emotionally upset and de 
pressed at times In conversation her remarks were occasionally incoherent Following 
surgery the patient made an uneventful recovery Se was given deep x ray therapy to the 
Pitutary and on Oct 2o 1946 was »ent home \bout four weeks after leaving the hospital 
she had a small amount of vaginal bleeding and eight weeks after hospital discharge «he had 
a normal menstrual period — the first in almost tw i years At the time of this communication 
there had been a moderate improvement in mental cond tion 

SUMMARY 

A ease of Cushings syndrome is reported in which the only significant 
pathologic finding is a rather marked fuchsinophilic staining reaction in the 
adrenal The same stain, applied to the controls did not rex col this degree of 
fuchsinophilic staining reaction 

Following surgery which must of necessity hue destroyed a greater por 
tion of the adrenal and x ray therapy to the pituitary a definite improxement 
hi the patient s condition has been noted 

There is evidence in the literature and m this case that the fuchsinophilic 
staining reaction often referred to as the androgenic zone bears a direct cor 
relation to the degree of masculimzation in the female However no claim 
Is made that this staining reaction representing a hyperplasia of the andro 
f^nic zone is the only etiologic factor in the case The possibility that these 
fuchsinophilic cells may be a by product of some other vital process as xvell as 
the role of the pituitary must still be considered 
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RADICAL P VNCREATODUODENECTOMY WITH RESECTION OF 
THE PATENT PORTAL VEIN 
An Experimental Study 

Pall W Schafer, JI D ,* and John S Kozi, M D Chicago Ii l 

(From the Department of Surgery University of Chicago Clouet) 

TRIORS m and about the head of the pancreas yet stand as a challenge to 
■I the surgeon These lesions usually produce symptoms early and thus should 
be most favorable for surgical treatment This is not the case Great strides 
have been made m our attack on this problem but a cure of carcinoma of the 
head of the pancreas remains a rarity The reason for this seeming paradox lies 
m the anatomic relationship of the structures in this area chief among which is 
the close proximity of the portal vein to the intrapancroatic portion of the com 
won bile duct Although these tumors when small m sue involve the bile duet 
producing obstructive jaundice e\en this early they have usually likewise in 
lolved the pancreatic tissue about the portal vein if not the vein wall itself 
the surgeon approaching such a tumor is beset by a problem which uncommonly 
can be solved by existing methods If his technique is radical enough to remove 
the tumor adequately he is likely to damage vital blood vessels On the other 
hand cautious sparing of these structures too often leads to incomplete re 
moval of tumor tissue It seemed to us that adequate treatment of these 
lesions necessitates resection of the portal vein 

It has long since been shown that neither the duodenum nor the head of the 
pancreas is necessary for maintenance of life As early as 1877 von Eck had 
successfully performed his later famous Eck s fistula m dogs 1 He was able 
to ligate the portal vein and anastomose it to the vena cava with survival of the 
animals Many variations of his technique have been used both experimentally 
jnd clinically Whipple 2 and Blakemore 3 have recently reported the success 
ul use of a Yitallium tube in anastomosis of the portal vein to the vena cava in 
the treatment of portal hypertension Thus both experimental and clinical 
investigations indicate that the portal vein need no longer be considered vital 
» its blood be shunted into the systemic venous circulation We have been 
study mg the possibility of combining the present day techniques of pancrcato 
< uodenectomy with portal vein resection the continuity of the venous return 
, bowel being re established by the use of a superior mesenteric vena 
eaval shunt 

method 

First, six healthy adult dogs were subjected to portal vein ligation with 
implantation of its distal cut end into the vena cava immediately above the renal 
- Clns The d °Ss were anesthetized with intrapentoneal injection of sodium 

Memorlal < Fuo4 8ronts from the Dous1 ® 5 Foundation and the Otho S A Sprague 

Reived for publication April U lst7 

City et oC surgery University of Kan«*» School of Medicine 
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Table I Pe-slits or Operations 



ioi 


434 Nembutal 
390 Nembutal 


None 140 da*s 

None 129 lavs 


thrombosis 


weight gain 
tent without 


406 NembuUl None 

473 Nembutal None 

601 Nembutal None 


SOS Nembutal None 

526 Nembutal None 

202 Nembutal None 


492 Nembutal None 

460 Nembutal None 


449 


Nembutal 

Nembutal 

Elbe, 


1 day Icade'juate postoperative care ve* el an 
astomo'io patent without thronbo* s 
12 'lavs barnfirol because of persistent Vomiting 
1 ad an >leo ileal and an lleo-cecal in 
tu <m*ofj'tion ana«tom(wis patent with 
out thrombosis 

o la'« Oeneralited peritonitis bowel normal an 
aymnos « patent without thrombi) i« 


had mul 
perfora 
maitomo 

12 hr f)ieil without recovery from anesthetic 

I epatie artery ligated Yes*el anastomo- 
sis patent without thrombosis 

1 day Died without recovery from anesthetic 

vessel anastomosis patent without 
thrombosis 

2 hr Died in shock with marked blood !o«s into 

stomach and spleen after Iigatmo 
the splenic vem anastomosis patent 
witl out thrombosis 

O Pied before completion of operation 

3 hr Died witl ut recovery from anesthetic 

vessel am«tomosis Patent without 

thrombosis 

0 Died before completion of operation 

0 Died immediately after operation vet-cl 

anastomosis patent without thrombosis 

1 day Died after conrnl ions vessel ana=i«n0s , 

patent without thrombo s no gross 


5oS Ether 




461 Ether None 2 ‘lavs 

391 Ether None 4 hr 


597 Ether 

644 Ether 

599 I the* 


Dirl after ternmal weight lo» h*J f»« r 
jejunal ulcers re *el ansstowo is pat 
eut without thrombosis . 

Died aspiration bronchopneumonia ob- 

struction of c? oleeystojejunostomv 
vessel anastomosis patent wit# 

P c J lb bronchopoeumooia W" ’ 

from cholceystojejunostomy i«k hj 


busts 


s patent without throm 
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TABtE I — Cost d 



| ANESTHESIA. | TiUNSTCSIOV | 

sutvrvAi, 

COMMENT 

46$ 

Ether 

300 ce 
Whole blood 

1 lay 

11 ed bilo peritonitis from cholecystoje 
juno«tomy leak vessel anastomosis 
patent without thrombosis 

443 

Ether 

300 ce 
Whole blood 

” days 

Died animal refused to eat and had dis 
temper vessel aDastomos s patent with 
out thrombosis 

70 

Etler 

250 e_c 
Whole blood 


Del early peritonitis obstruction of 
cholee y stojejun ostomy cholangitis 

with liver abscesses vessel anastomosis 
patent witl out tlirombos s 

587 

Ether 

°00 cc 
Whole blool 

2 1«> 

Died at operation dog had advanced cir 
rl os s of liver vessel anastomosis pat 
ent u it! out thrombosis 


Ftler 

150 cc 
Whole blood 

lav* 

D ed distemper and generalized pentom 
tis bowel normal vessel anastomosis 
patent without thrombosis 


Ft! er 

N °" 

1° Ir 

Died in si ock vessel anastomosis patent 
without thrombosis 

544 

Etl er 

600 cc 
Wide blood 

34 lays 

D ed perforated jejunal ulcer with pento 
mtis vessel anastomo3 s patent with 
out thrombosis 


Pentobarbital 032 Gm per kilogiam of budv weight The abdomen was entered 
through a long right rectus incision and the intestines were reflected to the left 
The superior mesenteric splenic and portal veins were freed by sharp dissec 
hon from the surrounding tissues The superior pancreatoduoden d \ein was 
identified ligated and divided The vena cava ind renal veins wcie similaily 
mobilized A rubhersliod umbilical cord cl imp was then applied to the origin 
°f the portal vcm after which the vein was ligated flush with the liver and di 
'ided below this ligature A Bhkcmore and I ord tube of appropriate size was 
hgated on the fiee end of the portal \ein according to their technique 4 A seg 
ment of vena cava was tl en isolated bv application of clamps to the renal veins 
a "d to the cava above and below the site of implantation V defect was made in 
the anterior wall of the isolated cava within the circle of two previously placed 
purse string sutures The portal vein covered vitallmm tube was inserted into 
the caval aperture and anchored by ligation of these sutures 

Next twenty two healtlij adult dogs were subjected to the radical com 
ned operation In this procedure the major part of the pancreas together 
"ith the duodenum and the lower fifth of the stomach was resected The distal 
<nit end of the duodenum was infolded with purse string sutures and the common 
uct ligated and divided An end to side gastrojejunostomy was established 
ollowing which the portal vein was ligated divided and implanted into the 
cava as outlined prtviouslv A cholecvstojejunostomy was constructed and 
e abdomen closed without drainage Sodium pentobarbital anesthesia was 
®sed 10 the first eight animals and ether in the remaining fourteen All animals 
Were given intravenous infusions of saline solution during the operation and 
in addition the last eleven dogs received whole blood in amounts varying from 
50 to 600 cc Post operatively animals which survived more than a few hours 
received parenteral saline and dextrose solutions All animals were given post 
operative injections of sodium penicillin 10000 units even five to six hours 
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results 

The results of these operations are summarized in Table I 
The anastomosis remained patent without thrombosis in all six of the an 
rnals with a simple portal cava] shunt Three of these animals survived for 
long periods and were sacrificed One died m the first postoperative day, ap- 
parent!; from lack of adequate postoperative care One died on the fifth post 
operative da; and at antopsj was found to have an extensive suppurative 



fig 1 yluttiple stomal ulcerat ons found at autopsy of Dog 4l* forty-W'en day* tfre 


and at autopsy was found to have a comjmcoieu niiu. r 
resulted in intestinal obstruction mortal 

The fast eight dogs subjected to combined ponereatodiiodectow ““ 
cotoI shunt were anesthetized by intrapentonral injections o! soamm 
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barbital Of this group seven died within the first twentj four hours after op- 
eration without regaining consciousness The remaining dog lived for forty- 
seven days 

The last fourteen dogs received ether bj inhalation The first four am 
mals of this group regained consciousness but all died within the first forty- 
eight hours, one with occlusion of the hepatic arterj , one as the result of kink 
mg of the superior mesenteric vein, one with cholangitis and liver abscesses, and 
one following a senes of convulsions Nine of the remaining ten dogs were 
transfused with whole blood during operation Seven of these animals received 
an average of 300 cc of whole blood but all died during the first week, three as 
the result of extensive bronchopneumonia two with distemper, one with ob 
struction of the cholecj stojejunostomj stoma, and one because of previous liver 
disease Two dogs of this last group received 600 c c of blood each and each 
made an uneventful recovery from the operation living for thirtj four and 
eighty four dajs respcctivelj 



Posterior » 2 lT A f P h S 
Uck of attachment 


of atia«tomoili in Dog 59" clght> fc 
cava ha« b«- n incise t to ixpo^e the 
of the superior mesenteric vein appi 


dajs after operation. The 
-II healed anastomosis in Us 
a much reduced because of 


Each of the three long surviving dogs developed stomal ulcerations and 
died as a result of this complication (Fig 1) Two developed frank perfora- 
tion with generalized peritonitis and the third died after a period of persistent 
vomiting marked dehj drat ion and emaciation Obstruction of the portal cava! 
shunt occurred m onlj one animal in the entire senes and this resulted from 
hmking of the mesenteric vein The remainder of the vessel anastomoses healed 
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cleanly and remained patent (Fig 2) The one exception to ihii was the single 
occurrence of a small mural thrombus which produced no obstruction of the 
una cava 

COMM I NT 

Surprising!} enough anastorn «is of the portal vein to the vena cava 
caused relatively few carlj loci! or general complications and the lew which 
did occur were directly traceable to faulty technique Apparent!} sufficient im 
plirment of hepatic function occurs lo make barbiturate a/jestbetjes contram 
dicatcd m this work Fthor prosed to be a saUsfuctorj anesthetic agent TftaV 
Mood loss into the viveral circulation during portal vcm occlusion and into the 
inferior xj stcmic circulntioh during caval orclusmu is of considerable amount is 
borne out b) the necessity for transfusion of large volumes ot whole Viooi lw 
aU probability a few animals could base been salvaged b} more adequate post 
operative care although Wood traoifusions d * inng operation seemed to be the 
most important single factor influencing sunns! The fact that a!! thm ot 
tie dogs which tunned for a considerable period had extensive gastroiejimaf 
ulcerations would seem to indicate the need for more extensive gas'iW'Wmy os 
\-igotom) as part ot the procedure 

The results observed in these animals although disheartening arc jet prom 
isitltf enough to warrant further investigation The most important faitwam 
sumssful instances stem to have been careful surgical technique adequate 
whole blood transfusion during operation md careful postoperative ejre 

conch sions 

V radical pancreatodiJodencctonij with portal vein irseetion has been shown 
to be possible in the dog Its complications have been tabulated 
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1 METHOD Of CK VNIOPDASTl USING READ! MADE ACRYLIC 
CRAMOPROSTIIESI S 


Hunter J MacKa\ M D * Seattle \\ asii 

(from the Section of Neurological Surgery V S Naval Hospital Seattle) 

M ETH\L methacnlate is a synthetic thermoplastic compound well known 
to the plastics industry and to aircraft manufacturers as Plexiglas Lucite 
Perspex \crjloid or simply Acrylic or Acrylic Resin It is less well recog 
ni?ed as a cramoplastic material although it antedates the currently popular 
tantalum for this purpose 

The usual methods of shaping eithci tantalum or acrjlic into cramopros 
theses are fundamentally identical and depend on dental impression techniques 
1 ready made method of cruuophstj was developed for tantalum * to obviate 
siich lengthy and comparatively elaborate procedures intermediate pieparatorj 
craniotomies and laboxatorj processing This proved so satisfactory in a 
tanetj of unpredictable situations that acrylic was substituted for the metal 
combining the merits of the method with those of what promises to be a superior 
cramoplastic material 

An acrjlic hcmispl ere of fixed radius is formed bj pressure molding the 
easily obtained acnlic sheet stock This senes as a basic exemplar whose radius 
identical with that of the four major spheroidal surfaces of the skull all of 
which possess practicallj equal radii of curvature 12 This method of cranio 
plastj thus simply and dircctlj replaces one spheroidal surface {the area of 
the bonj defect) with a basieallj identical one of transparent plastic Fig 1 
illustrates the very near duplication of the major skull contours bj merely 
Placing a segment of a lasic acrvlic prosthesis in various positions on a skull 
One of these basies is routinely sterilized foi all cranial operations and 
Provides one or more specific piostheses depending on the size of the cranial 

defect 

This method of cranioplastv is apj heal le regardless of the extent and 
oeation of a skull defect whether it be of a complex fronto orbital type or of 
a simple parietal variety (Fi„ 2) No special instruments or tools arc required 
a ud but a single item of easilv constructed homemade equipment is necessary 
0r shaj mg tl e j lastie The procedure for forming a basic cranioprosthesis 
* ln " the details of its use arc described m tlic paragraphs that follow 


1 ITER ITURE 


Tl is remarkable plastic is available ns eitl cr a molding powder or as coin 
‘iiereiaUj cast sheet stock of almost anv desired thickness Both forms of the 
^stan ce have been used for i ram iplastv 
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First utilized for cranial windows in experimental rabbits because of its 
unique optical properties 19 Zander was the first to use acrylic in human 
cranioplasty, jn Oetober, 1940 The prosthesis for the large left frontal defect 
in his one case was form molded o\er a plaster replica of the wanting bone 19 
talker and his group (Taggert Lambros and Woolf) began using acrylic 
for human cranioplasty m 1941 T 11 14 and followed the form molding technique 
after first processing their own plastic plates Gurdjian Webster and Brown 
essentially duplicated Zander s technique m their case the next \ ear* and Kahn 
also employed it in four of his eases but failed to mention the method used. 1 





Fie 1 — Conformity of a half segment of a basic ecrytlc crsnloproslhssls P<w< Ii ‘ >n ' -5 

on a skull showing die four major spheroidal surfaces of equal fad l 


Subsequently Walker and associates developed a denture construction tedi 
i* - »• -,nd counter mold of a defect are obtained through the 


parent tailor maue ti«nuopu»i.» c ^ 
as employed by him in seven cases* 

In 1945 Small and Graham reported twenty fne cases of aery 1 „ 

plasty in which they followed a modification of Walker s *®tn« 

The molds of a cranial defect were made directly it a t a seeon d 

then after processing in the laboratory the prosthesis was mse 
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operation This technique is also described ra the recent paper by Elkins and 
Cameron on the work begun by J 51 Cameron and totaling seventy cases s Inde 
pendcntlj, both groups of surgeons ha\e shortened the laboratory processing 
time of the plastic to the extent that their technique is now a lengthy but one 
stage procedure The original two stage method has been successfully applied 
to the production of entire acrylic cahana lor experimental monkeys by 
Sheldon Pudcnz, Restarski and Craig 1 * 
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PRESSURE MOLMNC r^UirstENT 

Oue of the most spectacular physical properties of methyl methacrylate is 
its elastic mcmorj — tfic material permits molding into almost any shape 
when heated reverting back to its initial conformation when reheated 13 In com 
mon with all other thermoplastic? acrylic experiences a physical change only 
when heated to its molding tcmpcrntuie * These propensities allow this material 
to be shaped by one or more of three different molding processes (1) pressure 
molding (blowing) (2) \ acuum mold n? or (3) form molding All of the 
cramopttMhcses employe 1 in this present series of seventeen eases were formed 
b' tie pressure (blow) —molding metJod After extensive experimentation 
the prostheses produced in this manner consistently proved to be the most pet 
feet the most easily and most rapid!) formed 
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The blowing unit (Fig 3, b and c) is simply a flat surface (forming table) 
containing a countersunk pressure outlet a template (forming ring) and an 
adequate clamping device The template is plj board with a cutout circular 
center of 2^4 inch radius centered over the pressure outlet in the forming 
table Four fixed bolts with wing nuts seem el j batten the template ami heated 
acrjlic down to this surface Flannelette (or thin felt) is used to cover the 
forming table (and the attached working table) to prevent blemishes in the heat 
softened acrjlic as inv defect in a contacting surface however infinitesimal is 
assuredlj transferred to the material This plastic duplicates a surface whether 
a defect or a polish I lhowiso the use of flannelette mittens spares both the 
plastic and the hands 

A thread tightlj stretched betwien two upright posts and across the pres 
sire outlet at a height of 2^1 lnthis (big 3 c) gauges the vertical radius of 
a prosthesis during its molding This radius equals that of the template AI 
though the major skull pronuiieiu.es possess a common of radius of 2 Vi inches 11 
within negligible differences the thickness of the plastic ai d the mechanical 
discrepancies in forming it necessitates this slight increase m ndius to produce 
a basic prosthesis of the piopcr mensuration 

Carbojs of carbogen oxvgen caibon dioxide oi compicssed air provide 
a €< iuate pressure About 100 pounds of piessurc pu square inch is ideal and 
a small hand valve inserted in the pressure line offers instant control Auto 
mobile fuel line tubing and fittings suffice where metal paits aic used Rub 
er pressure tubing from the carbov to the valve obviates a blowout and 
threaded (or wired) unions prevent slipjied connections 

In actual production this equipment vields a basic ci imoprosthesis even 
our minutes so that a long time supplv can be molded in the course of one 
or two hours Also bv van mg the size and shape of tin. tcmjilate opening 
e acrjlic can be molded into divirs foims serving mail} purj oscs so that 
i« molding unit does possess some vcrsatilitv 

IRESSURF MOLDING TECHNIQUE 

Commercially cast sheets 0 f aervhc (slid to lo moic chemical U meit than 
18 Processed from molding powder*) arc marketed in pr ictitallj any thick 
ness The 3/32 inch sheet is the most Mtisfactorv for the purpose at hand re 
anting a thickness of about 1 r > mm after molding sheets of 2/32 or 4/32 inch 
ncss be used if thinner or thukei prosthescs are desired This mate 
r, a is readilv obtained it low cost in hohbv marts and most noveltv shops 

^ 6 bj 6 inch squire of sheet auvlic is suspended in the heating unit after 
aco° UnR tf,C P rot< ‘ ctue adhesive papci fiom both of it-* surfaces It quiekh 
JTV wobblj lle\ibihtv and is then rapidh placed on the forming 
the l * s<?CUml Und,r the template \s tin pressure v live is slowlv opened 
Heated ilastie expands into a bubble or blister (big 3 c) When its sum 
,he hon7onnl ,hrena 1,10 fl °" of Ras is reduced enough merelv 
amimn contact between the two until the material cools 
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PBESStRF MOLDING FQUIPlfENT 

One o£ the most spectacular phvsical properties of metlijl met! acrylate is 
its elastic memory —the material permits mold ng into almost any shape 
when heated reverting bach to its initial conformation when reheated ,s In com 
mon with all other thermoplastics acrylic experiences a physical change only 
when heated to its molding temperature » These propensities allow this material 
to be shaped by one or more of three different molding processes (1) pressure 
molding (blowing) (2) vacuum molding or (3) form molding All of the 
cranioprostheses employed in th s pre ent series of seventeen cases were formed 
Iv tie pressure (blow) — moldtt g method \fter extensive experimentation 
the prostlieses produced in this manner consistently proved to be tl e most per 
feet the most easily and most rapidly formed 



A pressure molding un t m«iv be assembled in a few hours and bke roj 
original crude and unfinished cqu pment need not be as elaborate as the porta e 
bubble box illustrated in Fig 3 a V heating un t and a blowing nn t w? 
conveniently combined Mi a plvboard box w th ami Ic earn mg space for ace 


sones and sheets of aery he 

The heating unit (Fig 3 b) may be any device for developing a tempera 
ture of about 27o° F whether this be ordinary incandescent or 0 

the kitchen oten a Bunsen burner or heat.I g elements S) 
t,pe heating is the most satisfactory and four ™ adequale and 

that the sheet plast c cau be suspended liet een them provmes 


even heating 
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TECHNIQUE OF CRANIOPLASTY 

Each basic cramoprosthesis is thoroughly washed in warm, soapy water 
(not hot water) then sponged with ether and alcohol immediately prior to 
sterilization This treatment removes ifiy of the adhesive remaining on the 
plastic from its protective paper and permits sterilization by immersion in 
solutions While sterilization in 1 1000 mercuric o\y cyanide has averaged 
about two hours in my eases a one hour treatment is probably sufficient ' A 
one hour exposure in 01 per cent mercuric chloride has been recommended* 
as well as tvventj four hour immersion in 95 per cent alcohol 4 or fifteen minute 
sterilization in Bard Parker solution* It is very important that the solution 
be amtated occasionally to disrupt air tails adhering to the surface of the 
plastic and a prosthesis must be thoroughly rinsed with sterile water or saline 
solution (not hot) before use Autoclaving or boiling are impossible of course 
unless a suitable mold is made 

The edge of ever} bony defect is rongeured until viable bone is encountered 
whether a primary or a secondary repair is being performed or an onlay or 
inlay ty pe of cramoprosthesis contemplated In the usual ease the surround 
mg bone is secure and tolerates the slight trauma of rabbeting which permits 
the more desirable inlay tjpe of prosthesis (Fig 5 a and b) The rabbet 
(shelf mortise or rout) is formed with a >4 inch shoulder and a depth com 
sponding to the thickness of the prosthesis Any flat chisel will suffice although 
a rabbeting chisel facilitates this step ** 

The operator can directly trace the margins of a bony defect with bone 
wax on a segment of a basic prosthesis placed over the ares or a piece of lead 
foil (cottonoid will do) may be digitallv crimped along the bony margin cut 
out and then outlined on the plastic (Fig 6) In either case the desired 
section of acrylic is removed and will ta found to conform to the surrounding 
skull contours m all major respects 

Minor secondary adjustments and alterations are neecssarv only in the 
frontoorbital areas or when a defect includes an area of both greater and 
lesser curvature Scry lie lends itself well to manipulations of this kmd A 
basic cramoprosthesis supplies the fundamental overall curvature while an 
edge or corner of a cutout segment may be dipped in hot water (from the 
autoclave) and easiU molded with the fingers as desired A little experience 
renders this material almost as easih worked as modeling clav and one can 
readily duplicate missing contours such as an orbital plate or a supraorbital 
r *dge (Fig 2 a and b) 

It may occasion all' he desired to obliterate a dead space under a pros 
thesis or compensate some soft tissue deficit Scraps of stenle acrvlic are 
readily cemented to a prosthesis for this purjxise with acrv he cement acetone 
or glacial acetic acid 

Inv of the nonabsorbable suture materials ma\ be used to secure a pros 
thesis to the bone since acrvlic is a nonmetal and there is therefore no elec 
trochemieal hazard Cotton suture was unploved m the first of m\ cases while 
tantalum ribbon anchorings were u«ed in the remainder Silk" ** and steel 
wire* 4 have been used and Sheldon and associates secured their Incite monkev 
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Basic prostheses formed in this manner surest a transi arent derby hat 
ivith a square 1mm (Fig 4) The crown is eilt from the 1mm about rath 
aboie their junction Set oral of these mis be formed at one time and stored 
for future use without change m shape or chemical composition The flat rem 
nants mas be sal\ aged for making aervlic cement* 

Any imperfect bubbles may be returned to the heating unit where the 
plastic will resume its initial flatness (' elastic memory ) and can be molded 
again — there is thus no loss or waste Too great too little and sudden blasts 
of pressure should be avoided One should strive for even heating of the 
plastic remembering that suddenlv liberated gases have a cooling effect — the 
material should i e heated to the extent that it Ins the flexibility of moistened 
blotting paper before removing it from the oven 



\1 though the forming equipment is incxi>ensivc and simple of construction 
and operation commcrcialh produced basic eranioprosthcses would add htt c 
to the cost but something to convenience should this readr made met} oJ o 
cranioplasty find favor The acrvhc arthroplastv cups used by some orthope ic 
surgeons are provided in this manner 5 * 

Despite a soft surf ice aery lie is a rugged and tough sidwtance which w 
the thickness used for cranioplasty has working qualities comparable to 
A Gigli saw or curved dissecting scissors readily cuts a prosthesis as 

will the actual eauten although the characteristic acetic odor evolved nw' 
be objectionable Motor duven saws and router type instruments common 
neurosurgical and orthopedic operating rooms worl this phstic idmirabJ' 
small hand drill suffhes foi forming holes in the material 

'•Acrylic shavings <H«*oU*d in ethylene dicMoriie or In 
for weld ng pieces of plastic together for Impregnating cotton or silk »utu e 
adhesive In spplylng small dressings 
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TECHNIQUE 01 CRANIOPLASTY 

Each basic cramoprosthcsis is thoroughlj washed in warm soapy water 
(not hot water) then sponged with ether and alcohol immediately prior to 
sterilization This treatment removes aft} of the adhesive remaining on the 
plastic from its protective paper and permits sterilization bj immersion in 
solutions While sterilization in 1 1000 mercuric okj cyanide has averaged 
about two hours in my cases a one hour treatment is probablj sufficient 8 A 
one hour exposure in 0 1 per cent mercuric chloride has been recommended 8 
as well as tvventj four hour immersion m 95 per cent alcohol* or fifteen minute 
sterilization in Bard Parker solution * It is verj important that the solution 
be agitated oecasionallj to disrupt air bells adhering to the surface of the 
plastic and a prosthesis must be thoroughly rinsed with stenic water or saline 
solution (not hot) before use Autoclaving or boiling are impossible of course 
unless a suitable mold is made 

The edge of everj bonj defect is rongcured until viable bone is encountered 
whether a pnrnarj or a secondarj repair is being performed or an onlaj or 
inlay type of cramoprosthcsis contemplated In the usual case the surround 
mg bone is secure and tolerates the slight trauma of rabbeting which permits 
the more desirable inlay tjpe of prosthesis (Fig 5 a and 6) The rabbet 
(shelf mortise or rout) is formed with a V* inch shoulder and a depth corre 
spondmg to the thickness of the prosthesis Anj flat chisel will suffice although 
a rabbeting chisel facilitates this step ,J 

The operator can dircctlj trace the margins of a bonj defect with bone 
wax on a segment of a basic prosthesis placed over the area or a piece of lead 
foil (cottonoid will do) maj be digitally crimped along the bonj margin cut 
out and then outlined on the plastic (Fig 6) In either case the desired 
section of acrjlic is removed and will he found to conform to the surrounding 
skull contours in all major respects 

Minor secondary adjustments and alterations arc nccessan onlv in the 
frontoorbital areas or when a defect includes an area of botli greater and 
lesser curvature \crjlic lends itself well to manipulations of this kind A 
basic cramoprosthcsis supplies the fundamental overall curvature while an 
edge or comer of a cutout segment maj be dipped in hot water (from the 
autoclave) and easih molded with the fingers as desired A little experience 
renders this material almost as easilv worked as modeling clav and one can 
readilj duplicate missing contours such as an orbital plate or a supraorbital 
ridge (Fig 2 a and b) 

It mav oecasionallv lie desired to obliterate a dead space under a pros 
thesis or compensate some soft tissue deficit Scraps of sterile acrvlie arc 
readilj cemented to a prosthesis for this purpose with acrjlic cement acetone 
or glacial acetic acid 

\m of the nonabsorba! le suture materials mav be used to secure a pros 
thesis to the lone since non lie is a n nmetal and tl ere is therefore no elec 
trochemical hazard < otton suture was emploved in the first of nn cases while 
tantalum rdhon and onngs were u«M m the remainder Silk" ’• and steel 
wire 8 8 have been treed and Sheldon and associates secured their lucite monkev 
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cals, ana with tantalum or \ milium screws “ Tantalum wire would also sene 
although tending to bite into the plastic when tight!) cinched Some depend 
soleU on pericranium sutured over i prosthesis to retain it in position ,J Should 
the surgeon prefer to emplo\ plastic materials throughout either plastigut* 
or ns Ion suture maj be used 
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Both, the onlay and the inlay ty ties, of prosthescs arc anchored in tin, wnu 
manner Ma matched lolos in the pi os thesis and through one or both tables of 
the skull Two to four jans of holes are ordinarily sufficient The suture 
material is threaded through e ch pan and then tied or tw isted Once a pros 
thesis is firmly fixed jn position the cut ends arc bent upon themselves and 
turned down into the holes in the hone (Figs 2 a and c and 5 b) A pros 
thesis should never be forced to fit even though it js reasonably flexible— the 
plastic should always conform to the defect to avoid needless stress on both 
tl c material and the bone 



F >S 6— A defect may be traced directly on a segment of a basic prosthesis with bone wax 
or a lend foil pattern nay be made and aim larly outl ned 

The scalp is sutured in the usual mannci after suturin' the i eri lamum 
d a sufficient amount of this structure icmains V single Penrose diain is 
routinely placed in a dependent position under the scalp and is not icmoved 
until the third or fourth postoperative dav thereby obviating fluid collections 
Neither sulfa drugs nor penicillin have been applied locally during closure 
a s a routine practice * 15 Neither 1 ave any of the cranioprostheses used m mv 
eases 1 een perforated to allow egress of fluid or to coa\ granulations from the 
Sf alp this being proved unnecessary m work with tantalum 2 

The routine head dressing consists of quantities of well fluffed sterile gauze 
under two snugly apt lied elastic bandages Fxcept for the one removal ncees 
* ! arj for extraction of a dmn the wounds arc not dressed until time to remove 
the sutures 

MATERIAL 

This method of re-ily made aervlic cranvoplastx has been employed 18 
times in 17 patients (one patient Case 4 harbored two defects) since Tan J1 
JU4G The regional distribution included 4 fronto orbital 3 frontal 7 parietal 
4 froIl(o temporoparietal defects (Fig 2) Tight of the eases were com 
P 0 m t comminuted fractures repaired m six hours one three and four months 
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cal* ana with tantalum or vitallium screws ” Tantalum wire would also sene 
although tending to hite into the plastic when tighth cinched Some depend 
solels on pericranium sutured o\er a prosthesis to retain it in pasition 15 Should 
the surgeon prefer to employ plastic materials throughout, either plastigut* 
or nylon suture maj be used 
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Both the onlaj and the inlaj tvpex of prostheses ate anthoicd m the Mini, 
manner via matched holes in the prosthesis, and through one or both tables of 
the skull Two to four pairs of holes are ordmarilj sufficient The suture 
material is threaded through cioh pair and then tied or twisted Once a pros 
thesis is firmh fixed in position, the cut ends are bent upon themselves and 
turned down into the holes in the bone (Tigs 2, a and c and 5, b) A pros 
thesis should never be forced to fit even though it is rensonablv flexible— the 
plastic should always conform to the defect to avoid needless stress on both 
the material and the bone 


pg 


defect may be t 
or a lead 


1 directly on a segment of a basic prosthesis with bone wax 
pattern maj be made and similarly outlined 


The scalp is sutured in the usual manner after suturing the pericranium 
if a sufficient amount of this structure remains A single Penrose drain is 
routmelj placed in a dependent position under the scalp and is not removed 
until the third or fourth postoperative dav, therebj obviating fluid collections 
Neither sulfa drugs nor penicillin have lieen applied locally during closure 
as a routine practice 1 1 Neither have an> of the cranioprostheses used in mj 
cases been perforated to allow egress of fluid oi to coax granulations from the 
scalp this being proved unnecessarj in work with tantalum ** 

The routine head dressing consists of quantities of well fluffed sterile gauze 
under two snuglj applied elastic bandages Except for the one removal neces 
sarj for extraction of a drain the wounds arc not dressed until time to remove 
the sutures 

MATERIAL 

This method of readv made acrjlic cranioplastj has been emplojed IS 
times in 17 patients (one patient, Case 4, harbored two defects) since Jan 11, 
1946 The regional distribution included 4 fronto orbital, 3 frontal, 7 parietal' 
and 4 fronto temporoparietal defects (Fig 2) Eight of the cases were com’ 
pound comminuted fractures repaired in six hours, one, three, and four months 
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and two, three, four, and tune 3 cars after «jyur>, 5 rases were skull tumors 
repaired pnmanlj , 3 eases were operative defects resultant fiom sacrifice of 
a hone flap, and 1 case \\ as a rapidl > enlarging frontal pneumosmus clilatans AU 
received the inlay type prosthesis 

In no instance was cramoplastv the major indication for operation The 
clinical aspects of these cases and the merits of aery Jjp are considered id a 
second paper now under preparation, however 

Results 

In general the use of acrj lie made cranioplasty an appreciably faster and 
easier procedure than when employing tantalum The reads made method 
proved satisfactory and the repairs v\eie accepted as technically and csthetically 
gratifying in each ease The one fatality was not attributable m any way to 
either the cranioplasty, the material or the method Convalescence proceeded 
Uneventfully in the remaining cases and the scalp was firmlv adherent to the 
prosthesis within a period of two weeks 

SliJIWVRV 

1 The rationale, procedure for forming and method of Using a teadi 
made aery lie cramoprosthesis arc described 

2 The technique of fashioning and inserting onlay and mlav types of 
proslheses is presented 

3 The mayor technical virtues of acrvlic for cranioplasty are 

(a) Its thermopJastieitv allows easy and rapid molding and secondary 
alteration of basic cramoprostlie^es 

(b) The characteristic transparency permits accurate vasual tracing of 
skull defects with bone was 

(c) It is readily worked with ordinary instruments 

(d) Its cementing faciiitv provides i 0 r plastic rvplaceimnt of soft 
tissue and the obliU ration of dead spaces 

4 Eronomicallv non lie is readdv obtained at extreme!' low cost 


conch SKINS 

J The principal advantages of the icadi made method are 

(a) A ready made aervhc prosthesis is msfanth available at all cranial 
operations 

(b) Accurate replacements of any cranial defect arc easdv and quickly 
effected 

(c) Intermediate preparatorv craniotomies are avoided 

(d) The surgeon is independent of length' processing techniques spe 
cial equipment teelunuans and hospitals providing them 

2 Both the method and the materia! hale proied technical!! and esthetic 
,, stufactoi? m a sene, o! seienieen patients harboring cranial defects end. 
„ those encountered in cml neurosurgical practice 
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CO\miAR GROWTH V\D MAVDJBUL \R DEFORMITIES 
Mil ton It \ m rt DDS M s a m» \i±is f. Bpomf DDS MS PhD* 
riiictro hi- 

'TMIIS report is an aualrsis of nineteen rnses of arrested growth in the 
■£ mandibular tondsfes It is the purpose of this studs to emphasize the 
iinpirtame of tins aren in the des elopment of the jaw as well as m its 
function 

Mandibular growth results from an ml relation rf aitmties j« a num 
her of areas Surf ice appisition particular!} at the aheolar margin 
posterior Imrder of the ramus, c oronoui tip and epiphi seal like growth at 
the coiuhle are responsible for major contributions Concurrently, there 
is continuous surface remodeling Normal des elopment of the mandible 
depends upon synchronous coordination of the growth aetiuties of the sari 
oils renters Interference with ant one of them ma\ |>e expected to alter 
the orderly progress)! n of ilei elopment Thus growth arrests in the condvles 
reflect themsi lies as pronounced mandibular deformities 

The histology of the area has lteen described hj Toldt ** Sieher** 
flnrh-i* and more recently again In Sieher and hrmman 11 Ruxhton” 


and others This center appears in Hie oO mm stage of the embrro and its 
aetniti attains peak levels during the prenatal period 

Aficrosiopic examination (Figs I 2 and 3) reseats the presence of three 
zones (1) chondrogenic (2) cartihginous (3) osseous The condyle rs 
capped h\ a narrow laser of fibrous tissue which contains connective tissue 
cells and a few eartdage cells The inner lajer of this covering is chon 
drogenir giving rise to hsaline cartilage cells which constitute the second 
zone There is interstitial proliferation of the cartilage and in the third 
zone one obserscs ossification oci jirrmg around the cartilage scaffolding The 
picture- is analogous to that obsersed in the endo« hondral epiphyseal o^nfica 
twin of a long bone 

The eondilar growth center maintains its actisds longer than most other 
centers in the head persisting until at least the twentieth year This j re- 
sides the forward and downward sector for mandibular grosvth an l con 
tributes as siell lo increased ssidth of the jaw 

Examination of the tond'le in gross spc< linens taken fTom Macaea rhesus 
ntonkei s which had rawed injections of alizarin red rescaled deep staining 
indicstnc of intensise grosvth a< tints Cephalometric studies tended to con- 
firm these findings * 

Disturbance of tins area is not uncommon * * I* ma y wcu 

as one of the sequelae of a mastoiditis or middle ear infection ffetnafogencNi* 
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infections or those whteli spread from the dental area may localize 111 the 
jomt and lead to interference with chondral nctn ltj or to ankylosis and/or 
functional limitations Simitar effects scmetimes prcceed from traumatic 
injuries resulting m fractures or in disturbance of the bone forming cartilage 
Tiro of our eases of arrest were associated with a generalized arthritis which 
had also intohed the temporomandil utar joint law deformities in such 
cases ha ie been reported hi 'Diainoiitberger and Ibrahim (1944) w 

Xqk ratels mactwation of growth results from neoplasms or congenital 
absence of structure 11 tndoerine disturbances in animals haae been shown 
to effect eoiuMar growth * An excellent renew of the whole subjeit 
has been prepared bj Rushton ’ 



In a study of normal an l abnomal ta ml growth jatterns ne of us 
reported three cases <t mjuiy t* the c ndylai <entu that were analysed 
u,ln 8 the technique of Broidlent* (Two ot these art included heie with 
further records) The significance ot such disturlanees in the pro Uietian 
of facial asymmetry was shown h\ Tliompson 8 (See cases J G and R 'll 
m this report ) 

m\t>rim \MJTaniion 

A series of nineteen cases with histiry if nvcoVvments of the condO e 
was studied (Tab)c I) Injun of the conda lc was determined on the basis 
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o! (1) history, (2) roentgenographs of the area (ceplialoraetm, lamina 
graphic, and routine temporomandibular films), and (3) analysis of joint 
function 

The roentgenograpluc technique used (Broadbint Bolton ceplulometer) 
insured consistencs of results and the standardization permitted super- 
position of subsequent film tracings * L.iminagraphic and routine roentgeno- 
grams of the temporomandibular joint were made in a number of cases 

In eight mstames it was possible to follow the same mdmdual serialU 
o\er periods ranging from one to twehe jears In eight cases the invohe 
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nient y\as bilateral The histories were unfortunately incomplete in mam in 
stances 'Most of the mdi'idnnls ga\e « history of n growth arrest that 
was early or congenital m origin In others it yvns frequently associated yyith 
infections and subsequent ankylosis Hmyeser significant functional lm 
pairment yyas not utiisersnll} present Orthodontic treatment y\is attempted 
in eight eases, six patients hid nrthropl isties 

For purposes of comparison the tracings of the mandibles oi the sinie 
lmhwdual yyere superposed using the anterior portion and loyycr m indibulii 
border ns regions of relatiye atnbility sinee apposition and remodeling 
are minimal there Measurements yyere made of the length of the Ioyyer 



border of the mandible as determined by the distance from gomon to gnjthion 
The angular relations between the Ioyyer border of the mandible and the 
nasi on plane S N" betyyeen the anterior part of the face (N On) and 
the sella nasion plane and between S fin and the sella nasion plane yyere 
recorded (Table II Fig 15) These yyere compared with meins determined 
fiom forty cises of excellent occlusion * 

ciimcat hn dints 

w hen there yyas unilateral myolsement (Fig 4 ) thp unaffected side 
usually appeared flat and underdey eloped yyhile the arrested side of the face 
f?aye the irapressnn of fullness The mandible y\as skewed toward the side 
oc the affected cnn.li ie Palpation „f the r.miia l.o.l, junction general!, 
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regaled notching of the lower border The pitient was frequently unable 
to dcriatf the jaw toward the norm d snle and the mandibnl ir raidlme 
shifted tow ard the abnorm if Mtfe on protru ion 

TVith hdatera\ arrest there was UMiallj a sYmmetrics! tvpe of deformit* 
fFi 5) This resulted tn a Yogtlqe'.irJ t with n marhctlh retraded mandibje 
amfirrth the dun Iran* » the h'°*d 'ewon l atenl function ms not alwats 
possible Integral notching was present t thtrnlh m these cases 
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Costs Exhibiting Imtntcral Ancsts (lips 6 7, S, and 9, Tabic I) — 
Comparison of flic rotnljamimms oi I <• with tl\o history of arrest at 2'/_ 
years with those of J 9 with an arrest occurring between 15 to 17 years 
illustrates two extremes of disturbed growth (Figs 0 and 7) In the latter 
instance the mandibular nndliuc demited to t lie affected side and there was 
a slight asymmetry in mandibular form The S X lower border angle was 
38 degrees There was a Class I o«ilu*»il relition In the case of the early 
arrest there was a lnnrhcd shewing of the mandible toward the imohed 
side (In some instances this risultul in complete lingual occlusion of the 
mandihuhr teeth on the unnffotted side) The ramus was short and the 



height was reduced The lower border of the mandible just anterior 
1° the junction of the lamus and bods was notched md presented an ab 
normal com exits which was reidils pilpated Superposition of the mandi 
bulai tiaungs of the retarded side (big 10) showed continued adherence 
lo a distoited mode of giowth oser a period of four years The S N lower 
border angle was 4 j degiees induatne of a failure of downward develop 
ment 

The patient (T G) had a Class II nnloct lusion (In the orthodontic 
treatment of this ease the upper first bicuspids were extracted and the 
Ulterior tictli win rcti icttd Vlthough there was some improseintnt in 
appearance the result w ns far from satisfactory ) 
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.Arthroplastj m this patient, as m others seen hj us did not restore 
the growth potential although (here was unproved function 

Cates Fj-hibituiff 11 >1 at era! Arrgttg — Ifoentgenographii examination of 
those patients basing a bilateral arrest f Fi/x 11 and 12 Table 1} usualh 
showed a s\ nunetrital (J'splasu 



t g » — enter 


«Urlor r<Kne»pno CT an> Ml s mowing ohararterlatlcn f » unltil*Ml wnW 
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Because of the fulnrc in mamlihulvr growth there is an elimination of 
the downward ami forward movement wind) is tv pic il of normal develop 
meat Apparently the downward component is disturbed more profound!} 
than the forward component The e\ idenee for this lies in the findings that 
the angle which mac be constituted between the anterior crunal base S N 
and the lower bonier of the mandible ho (in uwambh lies outside the 
normal range (32®+ 4 9°) Angles \ S (.» and S Is (In also deuate 
marVedh from the normal (Fig H Tible II) 



FI? 10 — Superpose l s rial tracings of the left « Je of the n an llble of I f The growth 
pattern a lhere* to its 1\ aplastic torn 

Excellent serial diti were available tor three oi thi eases (W U F W T 
^ S higs 14 15 and lb) The increment tunes of the lower bordei of 
the mandible (Go Gn ) for the period of observation were plotted mid com 
Pared to a control curve In all instances there was considerable under 
development and a more rapid approach to asymptotic form than in the 
normal indicating a feeble growth potential which was never restored to 
healthy vigor The dvsplastic pattern was maintained and was unmodified 
by orthodontic treatment which was generally not sueeesstul Certauih 
firowth of the bone was not stimulated and the facial disharmony was 
Accentuated bv the opening of the bite which usually resulted from such 

treatment 

The case \S L (Fig 16) of this group is particularly interesting 
f- lunge m mandibulsr form was observed here and first reported bv Brodie 
1,1 1941 The change to a dysplastu pattern ocurred following bilateral 
condylar resection The new form had then remained unaltered for tin 
'<arx The chvnge m the growth curve was in reality not a measure of 
length change here but rather a reflection of the profound modification of 
•“andibuhr form Thus the mandible was actually not shortened but the 
location of the Go On points had shifted 
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Tno of our eight eases of bihteial mandibular deforraitj developed as 
a result of pol> artJiritrs m wlcitli the tempoi omaiidibular joint was abo 
imoUed (J F, A 0, Figs 5 and 11) The* presented a picture which did 
not \arj essential!* from the ih mcfemtic bilateral conch hr growth arrest 



vlbular Joint of A O (generalize! arttintM 
Ml characterlMIc of an arthritic erocejs 

DI'CLSnION 

. » frnutl i The problem of growth retardation resulting fr° m 
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Snaim in a paper on arthritis in children 11 Thej cited the work o£ ^ogt 
(1876) and Harris (19*10) who pointed out that inflammatory processes or 
circulator} disturbances m proxnnitj to an cpiphv ms mav lead to disturb 
antes m growth The present paper deals with the effect of such influences 
on the active cartilage center at the head of the mandibular condjle The 
cases reported illustrate strikingl' the tvpical jaw deformitj winch results 
from the eusuing arrest 

When a premature ossification of epiphjseal cartilage occurs, as in 
chronic arthritis m children subsequent grow th expectant} is poor It 
appears that scarring and earlv ossification of the condjle head msj occiu 
not onlj m polj arthritis but following trauma or infection 




_ Fig H— Tracings of facial patterns showing the Jlffemices In three significant angles 
hotHd between a normal chill mil one i\hlt>i ini, i bllileral conljlar ane*t The noimal lunge 
is indicated in Table II 

The seventj of the deformity is related to the chronology and duration 
°f the arrest In the case «f a umlatiral arrest an early disturbance leads 
to a marked facial asjmmetrv Involvement m the period of growth re 
Bression leads to more subtle disturbances which mav be reflected pnmarilj 
bv dental occlusal changes such as a shift in the mandibular midlme without 
a nj profound change in mandibular size or form This accounts for differ 
once in the degree of distortion noted between J G and J B Similarly the 
earlier bilateral arrests are associated with more pronounced deformities 
Sometimes the arrest is succeeded by a period of growth which is, how 
ever considerablj decelerated It is important to know something about the 
growth potentialities in these cases particularh where there is an ankjlosis 
of the jaw This mav be deduced onlv from serial records over a period of 
two or three jears If the serial studv indicates that growth activity is 
continuing, even at a low rate surgical intervention should be ruled out be 
cause such intervention will tmlj superimpose another severe growth arrest 
as in the case of V U If the cartilage Ins been prematurelv ossified or 
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so badh scarred as to preclude further growth surgerv is not eontraindi 
cated from the growth standpoint In older nulls tduals this does not con 
stitute a problem 

The facial pattern in these <ases of irrest bf^ outside the normal range 
(Pig 13), the deviation is uniform and i harm teristu and seems to be cn 
tirelj a result of the mandibular diformitv Thp failure in forward de 
velopment accounts for the acute angle S N (in and the mote obtuse N S 
Gn Failure in ramus height growth is reflected in the larger tlnn liornnl 
S Ti mandibular border angle This tv pc oi facial pattern is ilso seen m 
some extreme t\ pes of malocclusion (marked 1 lass II Division l malocclu 
sions) It is entirely possible that the etiologi of such eomlitions mnj be 
traced to growth disturbances m the ecmdi l*ir «entei 



One may speculate upon the reason for the notching at the antegomon 
and the apparent distortion in mandibular form which arc pathognomonic 
of the condvlar growth arrest The most satixf actors explanation would 
appear to be that growth continues at the angle of the mandible as a result 
of subperiosteal apposition Because of the failure at the condvle iorwaul 
and downward movement of the bodv does not occur, there is then a 
localized thickening of the bone at the angle which accentuates the ante 
gonion Thi 45 coupled with the obtuse angle formed between the cranial 
base and the lower border of the mandible is responsible for the character 
lstic 4 warping ” 

Husele imbalances have lw>en regarded l>\ some as the major factors 
iniolied m prodin mg tiie dvsplasia The validitv of such an assumption is 
difficult to sustain in view of the following findings 
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1 Resect lOhs either of the condole or horizontally through the superior 
portion of the ramus for the cormtion of mandibular prognathism wert 
performed on an older group of pitients (17 to 3> jears of age) In none of 
these cases has there been ‘am significant change in the form of bods ot 
the mandible o\er a subsequent period of several tears 

2 Injury to the condylar area m the cases reported here was not always 
associate*! with muscle disturbance as evidenced bv the normal range of 
functional mov ements in some 

3 The authors ha\e seen cams of functional limitation of obscure etiolow 
that is almost complete inability to open the mouth, where the cohdjlar 
arci was apparentlv undisturbed In these individuals Here was no de 
Comity of the jaw 

4 This deformity does not occur in adult temporom indibular ankvlnsis 
Disturbance of function — Condvlar growth disturbances are frequently 

associated with limitations of function particularly the absence of lateral 
excursion on one side {Table I) This is readily understool if the dynamic 
anatoms of the external pterygoid is considered This muscle which lias 
two heads, lies in a horizontal plane running in a posterolateral direction 
from before backward The superior head passes from the inferior part 
of the lateral surface of the great wing of the sphenoid and from the in 
fratemporal crest, the inferior head originates on the lateral surface of the 
lateral pterygoid plate The muscle inserts into the neck of the condyle 
and into the' articular disc of the temporomandibular joint The right 
muscle is therefore responsible for movement of the jaw to the left while 
the left muscle controls movement to the right Roth sides act together 
in executing protrusive and opening movements 

External pterygoid function was tested in our group of patients by 
having them execute these movements Involvement of a muscle was w 
dieated b> (1) absence of contralateral excursion (2) deviation of the man 
dibular midline toward the affected side on opening (1) deviation of (he 
midline toward the affected side on protrusion 

There j*. some evidence to indicate that the suprahv oids take over lie 
mijor role of depressors of the mandible when both external pterv golds 
are inactivated " 

TEFvniFNT 


The problem of treatment is a difficult one llieie is no mechanism that 
will compensate for the lost or retarded growth Although the UformU 
jnav not be progressive except in some cases of unilateral arrest it is a ot 
self correcting , the dv spJastit pattern of growth lontmues 

Since orthodontic treatment is «apable onlv of roodifvmg (he alveolar 
process )t n not effective in correcting tb e hasp deformity The orthodontist 
can only strive for a correction of the occlusal relations of the teeth 
ttm n difficult because Of the ffronth Ug It has he... pointed out” U>a[ 
the prognosis for successful orthodontic treatment of patients with fa™' 
patterns similar to those included hem is poor The reason mi. be Mmdar 
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In most of our cases the mandibulir dental arch was bndlj crowded and the 
upper incisors marhedlv protrude In order to secure the retraction of 
the upper incisors, the proper alignment of the mandibular teeth, and a 
functional locking of occlusal planes compromise treatment involving jmli 
cions extraction of some units should he consult led 

The collaborative efforts of the plastic surgeon and the orthodontist 
are necessarj to attain cosmetic improvement The insertion of autogenous 
cartilage transplants on the flattened side of the fare m the nsjmmetnes 
and in the mental area where there has been a bilateral arrest are partn ular 
h effective Attempts to bring the mandible foiward bv a combination of 
surgical aiul orthodontic means have not met with consistent 01 uottuoithv 
success to date 

CONCLl slONs 

1 The condv lar area is characterized by intense chondral nctivit} and 
subsequent ossification similar to that occurring in the epiphjsis of a long 
hone This activity is greatest during the fetid penod and the carl} }ears 
tapering to a standstill between the ages of 1G and 20 3 ears 

2 Injury to the condvlar center results in 1 growth arrest and con 
sequent characteristic distortion of mandibular form 

3 Because of its condvlar insertions tbe functions of the external 
pterjgoid muscle are frequcntlv impaired in such oases 

4 The mandible that has become dvsplastic through an earlv airest 
will if recover} occurs follow the dvsplastn pattern without mv com 
pensating acceleration thus the end lesult is an underdeveloped mandible 

5 The growth disturbance resulting from tbe arrest is not coi reeled 
either b} orthodontic treatment or bv singled procedures However, these 
measures, maj }ield a degree of cosmetn improvement 

6 Surgical interference in the temporomandibular joint area should be 
uiulertiken most cautiuuslv and onlv after serial obsirvition ot tbe patient 
has shown that growth has ceased Otherwisi there is danger that an ad 
ditional arrest will be superimposed on ail alreatlv retarded growth center 

Wc wish to cX| ress our appieuatl n t Dr John Thou pson an 1 to Dr Hsrold No)(3 who 
nnuc n terlal available from their flies 
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KIPPERED ELASTIC STOCKINGS 
II D Coosuell MD Tt cson, Ariz 

(From ffte Thomas Dana ChntcJ 

T iil use of elastic stocking for the treitment ot \ enous passive conges 
tion and its complications (phlebitis ulcers and eczema of \aneosities) 
of the lower extremities is a gtmrallx accepted and xatuible procedure 

With the aforenuntioned complications the application of an elastic stock 
ing is painful, often causing loss ot ncwli hard won epithelium in eczemitoid 01 
nearh healed ulcerations 



incorporating a. zipper as illustrated the difficulty and pam ui pulling 
on the elastic support are obv latcd When applv ing dressings o\ er a granulating 
ar .ca bas been found espeualh adv mtageous to use a zippered stocking as no 
u-siic tape is necessari aiouling adhesne tape irritation and dressings may 
oeeasilj changed (Pigs 1 and 2) 

( Jbe simpliciti ot sewing a zipper in place is demonstrated hi the fact that 
& ml instances the pitient or a member of his famih has sewn the zipper in the 
stockings 
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Recent Advances in Surgery 

Cj^Bicm* Alfred Blalock Uli 


Hr POST TRAiniATIC RENAL INSUFFICIENCY 
Cumues II Burnett AID • Seiaioib h SntrfRo BS f F/oriswt I 
Sl'tlONE, Af I) tllE-NRA K BlECHQt AID t Tftsti B AIuiORA M I) \ 
tvoEirexcR Sit/JUan AI I) I Rostov Mtss 

INTRODUCTION 

T IIF importance and frequent occurrence of renal failure in tl at relatneh 
small group of iilttle (asm hies who are senoush wounded must lie cm 
phasized The present repoit describes (1) the clinical physiologic an I hu- 
chemical featuris of this sindrome as we obsened it anl (2) the forms of 
treitment tint were empfoied unlading leititn therapeutic errors 

M WHOPS Or STLDA \ND D1MS10N OF CASES 
Three main entern ln\e been utilized in grouping the pitients who de- 
i eloped this complication (1) The high azotemia group includes eierj pa 
tient who at some time during the pencil we obseneil him had a nonprotem 
nitrogen !e\et of Go mg per cent or more (2) The oliguria group melules pa 
tients with urinary output of 100 to GOO e c foi at least one twentv four I our 
period (3) The anuria group represents those patients with less than 100 cc 
of urinary output for at least one twents four hour period 

Most of the cases in the high azotemia group are also included in cdl‘ er 
the oliguria or the anum group (Table I) V large proporti n of the rises 
in the oliguria and anuria groups fall of lourse into the high azotemia 

(Tabic II) 

There js much o\ erlappmg m the tl ree groups Most of tl e a'erages how 
ever were obtained from the htph azotemia ^Toup or portions thereof 
Analysis Of the anuria and oliguria groin s 111 separate categories seemed ilesit 
able because a low unnan output presides a simple ami useful meins of 
recognizing such cases cfinuafly 

Clinical Features 

Mortality — 'The importance of uremia as a pitman cause of d itli m alj 
three groups is demraistrifed in Tible Tff The cause of death wa* assign* 

Th<> r-h> siolockil FITect* ol WoudJi 

■ AVoun K-0 bv tl e Mine author* lootin' 
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Table I Tvrrs of Urin vr\ Ol-ttlt in the “IItcii Yzotemiv ’ Gi ot,p 


TV 1 FS 

[ N t VI BE) 

Norms! output 

III 

Qliguris 




Output unknown 

7 

Total cn«cs 7 • 


clinical evaluation, blood ilieimstrv .mil autopsv findings Pom of the fine 
patients classified as ‘ no uieuua or unknown ' m the amnia gtonp, died 
proliablj with at least loincidcnt uremn Piom thesi figures it is obvious that 
an } patient who develops auund In out definition has an extremtlv grave 
prognosis (30 patients, 91 pi i tent mortalitv m our smes and 22 patients, 
per cent in uremia 1 In the olignna group while tlie mortalitv was high 

(21 patients, 47 per tent in the whole gioup) onlv 12 patients or 27 per tent 
died in uremia In the ‘ high azotemia’ group 30 patients nr 69 per tent, died 
and 34 patients, or 47 pei ctnt weie in uiemia 


Table II Incidence or Hun V/otfmiv in thf Yniriv asp Oikmria Onoi es 


Wilts ) ouviniv 

* High aroterms 

_»7 


No azotenn i 

1 


Nonprotein nitrogen 

J 

0 

Total ca«os 

t. 

4j 


Degree of Initial bliock — Table 111 also shows the relationship between 
degree of initial shook and subsequent rtnul tailure If one excludes the crush 
oases, a true transfusion meonvpatibiUtv and a case of sulfatluazolc cijstalluna 
lri the no shock group, it bei omes ev ident that there is a definite preponderance 
of renal failure in those who were recognized as having severe or moderate initial 
shook Thus, it the exclusions mentioned are made b6 per cent of the azotemia 
ffroup 73 per cent of the oliguria gioup and 7G per cent of the anuna group 
had moderate or severe initial shock Man} patients r.av have had tiansient 
shock, even of several hours duntion, before hospital entrj but with no sign of 
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thus on entn Oar recorded figures are doubtless too low Houetcr, it is not 
clear that the seventh of the renal lesjon js entirely determined b\ the degree of 
shock Our senes includes a few patients who so far as w e could determine 
neser had an> marked degree of shock and tet de\ eloped subsequent renal 
insuffieiene> (Cases 22 120, 138) 1 

Itole of Uremia as a Cause of Death, and Its IteluUonship to Tune of Death 
After Tt ounehng — -The time of death after wounding jn 51 patients with renal 
insufficiency is shown in Table IV Of those m whom uremia was the primary 
cause of death, 41 per cent died in the first (he dats 50 per cent in the second 
fi\e days, or 91 per cent within ten days after wounding Likewise of all the 
patients, 94 per cent died within the first ten ilats The significance of this 
time factor should be emphasized, for evidence will he presented that if the 
patients can be tarried through this critical ten day period tlies stand a fair 
chance of recotery 

T\bus l\ 


TiueoPPi-mi 

ArrERwotsoihc 

(DAYS) 

( 

mu; or u>uu in caisz or mm 

(StMBEBS or CASES) 


) FK1MAKY 

t COVTPIIH TORY 

| CtllMlPENT 1 

IN KNOWN 

1 to 5 

It 

i 
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f to 10 

17 

1 

3 

0 

11 to 14 

T 

0 

0 

0 

lolala 
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Types of Woitwh — Types of wounds m the three groups of renal lmuffi 
cienct are shown jn Table V In the * high azotemia” group peripheral wounds 
with fracture and intra abdominal wounds are of equal frequency In the 
oliguria group peripheral wounds predominate whereas in the anuria group 
Ultra abdominal wounds are somewhat more frequent Thoracic wounds rank 
third in all three groups Wounds of the liter, kidness and urmart trait 
occurred but not in high percentage in ant group 


Tablf \ TtPEso 


.Multiple major noon)* 
Single major wound 
Peripheral r»t* fracture 
Intra abdomin it 
Thoracic , . , 

Peripheral « itnout frutu 
Thoracoat dorm rial 
Liter 
Kidney 

Nephrectomy 

Urinary tract, otl er than 1 

Cru«h ca*es 

Bum 

spinal cord injury 
Sulfathiarolc rrystatfom 
Incompatible blood >»n« 
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Incidence of Hypertension hdetna I ijc Ground Change — Table \ I mdi 
cates the number of patients m the high azotemn group who at some time 
to their course had a systolic Wood pressure of 13o mm of mercury or higher 
or a diastolic of 90 mm or higher These lei els were decided upon as the 
probable upper limits of normal for the age group into which our patients fell 
The hy pertension was first recorded in the majority of pitients within the first 
leien dais after wounding Injun or crush In onli 4 of the 71 were initial 
recordings made after that tnue The probabiliti is th it eicn these patients 
had an imobsened hi pertension prior to the first determination recorded In 
general the pressure rose gndualli reaching s maximum between the third 
and sixth dais after wounding This agrees essentulli with the time of maxi 
mum nitrogen retention m the blood 


Tabix M lx< luescr or IIypxrtpns! ' 


tllrw XlOTEMVA 
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HYPERTENSION 
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NO I 
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£ ed urem a primary cau-e 
"ed uremia contributory 
premia co nr ideot 
Aliea^^ - 




i inclu led In which sd ouate record of blood pres«u 


Of the 20 patients who died but did not deiplop hypertension 13 died 
"dhin the first four dais after wounding 1 within six dais and 4 within six 
t° ten days Many of these neier realli recoiered from shock Most of them 
possibly would haie del eloped hi pertension if they had lived longer especially 
the 7 patients in whom the pnman cause of death was uremia 

Edema was clinically ohseried m 21 of the 73 cases in the high azotemia 
** °np The degree laned but when present was usualli generalized mioli 
5n g all extremities and the face Eighteen instances were m patients who died 
Three patients had generalized < emulsions Eve grounds were examined m 7 
iases 1 showed abnormalities — flame shaped hemorrhages in 2 and a small 
exudate in 1 A pentardial friction rub was beard in one patient who died 
n Ulc »«a he showed pencniditis at necropsy 


i iBORvronv mltuodn 

The laboratory methods are described in detail elsewhere 

BIOCHEMICAL ABNOHM ILITItS 01 THE BI OOD AND l R1NV 
In studying these pitients who deieloped renal insufficiency we were deal 
IU ” a unique group of uiilmduals They were all normal nun m a xoung 
JJ* group and prior to wounding so far as known were physiologically sound 
e ' sustained seiere wounds which almost at once produced changes m 
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their internal environment * 1 The wounds and the changes produced «e« 
not severe enough considering the present effectiveness of resuscitation and 
other earlr treatment to cause earh death Largeh because the\ were ade 
Huateh treated preopenitiv eh, tliev withstood opention fairh well, but he 
ginning with the first das or two postoperatis eh (or after trauma if no sur 
gers was done), thes began to show cluneal and Isborators evidence of made 
rjudte renal function The renal failure progi essed rapulls , and in most in 
stances the patients either died in uremia within the first ten dns or later 
showed signs of l>egnining improseimut of renal function (as shown hi diuresis 
and clearance of nmiprotem nitrogen) and suhcecpienth recovered 


In presenting the large number ot blood clienustn ami urine defeminatiiBis 
tamed out in these patients an attempt has been mad*- to group them in Mid* 
a was that the avenges represent as fir a« pov-ihle the t'pieai phv siofogce 
and biochemical alterations which take pine during the acute peuod up to 
the tune of death, or a those who hied through the recovers phase as Ion 
as we could follow them Variations from tins tv picul picture in 
cases will also be mentioned where tl.ese seem important For c omplete records 
the reader is referred to the «luuu»I case I, .stories 
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to give a fairlv tepre\entati\e picture during the periods shown In general, 
mtroge,, retention is alreach significant bv the tint postoperative dav, increases 
rapit|l> during the first ten dais, and then begins to decline 

As shown preuonsH, roost of the patients who die do so m the first ten 
dajs, therefore, the fall in the tenth to fifteenth dajs clnefi.v represents pa 
tients who recovered In general, the nonprotein nitrogen lei el rose progtes 
s-nelj to the ilaj of death m those patients who died prmianlj of renal insuffi 
eiencj (Table VIII, fig 2) However, two patients (Cases 66 and 93) 1 who 



Ined lunger than ten da\s after wounding fourteen and thirteen dais re 
spectneM began to show some evidence of returning renal function 

- this fact m relation to therapv cannot be too strong^ **“• 

phamed it is important to aioul anj measure which might precipitate deat 

before <h,S D ^“ r ^ f dP(fraMnf whether the development of azotemia 
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As mentioned previously, in the total number of patients wlro developed post 
traumatic azotemia oliguria or anuna, a large proportion had severe or 
moderate initial shock A few patients, developed renal insufficient after slight 
shock or no shock (so far as no could determine) and the subsequent renal 
failure was as severe in these patients as in those with previous shock 

Simil«l\ , there is no evidence that nonprotem nitrogen is initially higher 
in patients who subsequently die of uremia or develop oliguria or anuria, than 
m those who develop less severe renal failure 

Creatinine — -Rouglilv the level of creatinine rose in tlic plasma as the 
total nonprotein nitrogen did (Fig 2 Tables VII and VIII) 

l/rea— Plasma urea nitrogen level was determined simultaneously with 
total nonprotem nitrogen in 15 cases (Table IX) Like creatinine it rose 
approximately as the total nonprotem nitrogen rose The relationships of these 
three substances when nonprotein mtrogeu is elevated are shown in the table 
The average* were obtained b\ using thirty eight determinations from a larger 
series on 15 patients but including onli those m which nonprotem nitrogen 
was over 100 mg per cent If more than one determination was included from 
the same patient the individual samples were drawn at least twenty-four 
hours apart 


TABLE IX 



rraTT3T*rr.»iJ.»m,i^™ 




l M&smm 

■Hjt- HK rT?iEii7» 



! 'j 


o 71 + o oi nova sown 

0 51 0 028 


•Thlrtj eight determinations on fifteen patients 


Although all waste products which make up the total nonprotem nitrogen 
rose in our patients these pioducts did not accumulate in exactlv the same pro 
portions seen in the normal individual if these figures represent a fair sample 
Excretion of Urea and Creatinine — In 2 patients who died in the first five 
postoperative ilavs twentv four hour mei nitrogen and creatinine excretion 
were measured Table X shows the relations of the total amounts of these sub 
stances in the urine to plasma levels urine specific gravitv and urinarv output 
The rising plasma level ot nitiogenous waste products accompanied bv 
Urinarv excretion m low amount of these same substances is distmetH shown 
The falling output and low specific gravitv of the urine are directh related to 
these changes 

Phosphorus — The well known retention of phosphorus in renal failure was 
present m our cases and m general paralleled the degree of nitrogen retention 
( *? 2, Tables VII and VIII ) In these patients with post traumatic azotenua, 
p iospiorus retention is probably due primarily to impaired ability to excrete 
that substance the In perphosphatemia seen m patients in shock soon aftei 
wounding is due possible to release of phosphites secondan to muscle 
damage » * 


Relationship Ketueen Calcium and Phosphorus— Twelv 
azotemia had calcium and phosphorus determinations The w 


c patients 
i ell known 


With 

recip 
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roul relationship between calcium aiul phosphorus is present in the inajonti 
of these eases (Tabic XI) 

Uric lcicf - — Uric acid like phosphorus uul creatinine rose as the non 
protein nitrogen did m patients who developed arotemn the ‘■line proportion 
ol nne acid to total nonprotcm nitrogen w is roughls maintained while the re 
tention of both was progressing with rend fuhm. (Fig 2 Table \ III) The 
eleiated uric acul seen soon after wounding and possible mechanisms for it 
hare been discussed elsewhere 1 1 

let line liatacr 

Plasma curb >n dioxide lombtnnig ijauct (anil blood pH) 1 lie onlj group 
"ith a sufficient number of determinations foi depend tide atciages was that 
of all the cases of high azotemn (Tihle \ 1 1 ) In these cases (I ig 1) 
initial low Milues were demonstrable followed h\ a rise toward normal on the 
first postoperatise di> Throughout th« nest two weeks there was a gradual 
fall Inspection of mdmdual eases showed certun qualitatnc trends 1 l’a 
tients with azotemia who had the most mtiogen retention those who died in 
Uremia and those with oliguria oi anuria tended to hate the lowest tallies 
Comerseh the patients with the least nitrogen letention who Ined and had 
normal output of urine tended to base n mini talues 



There is no ct r relation of tomhunng powei with degree of shock after tin 
pre operatise das The acidosis Men m pitionts in shock on admission has been 
discussed 1 1 

The cudenu. tint a low carbon dioxide combining power is a result of 
diminished alkali reserve in these eases is onh indirect Blood pH’s (tenons) 
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wcrp done in fi\c eases that had low combining powers at the same time, and 
coincident renal failure (Table XII) 

I rom this limited number of cases in which a pH was done and from the 
indirect esidenee to be cited later it serins hkels that at least in the majonts 
of cases there was a metabolic acidosis present If the low caibon dioxide were 
due to respirators affcafosis one would expect to see clinical esidenee of hyper 
sent datum and an alkaline urine Nine of our cases had either furthermore 
in such cases the blood pll nlthnu^h jirohahh in the horntaf range would he 
in the tipper limits of norjni! Obsioush wt do not hate enough pH deter 
munitions to draw any definite conclusions hut the few we do have which are 
either within the lower limits of normal or below normil support the Mew 
that these patents i» most cases were suffering from a met iboln acidosis This 
was not of the hi perchloremic dried (See the section on chlorides and 
sodium ) 

Examination of Fig 4 and Tallies VII Hid Mil gi\es at least a partial 
explanation for the acidosis After the first postoperatise d»s none of the pa 
tients were able to make a urine tin re acid than pll of 6 0 despite an msreas 
irigls severe acidosis This is even more endent in the uremic death group in 
which the renal failure Was most se\cre Which portion of the base saung 
mechaiusm of the bullies is responsible for tins can onls be conjectured in 
most eases for it w«s possible to measure urine amnionn or titnfahfe aciditt 
in onls a few - mstauics Likewise comparison of total anions ssith total cations 
gives little insight ii|ld the /.(tuition (see d/v«ssK»i of chloride an/I s/uhnm) 
Tabi> XU! \srawir Uiuse pit is tier Him \r ttmis <* \t 



rieim/i chloride* The plasma i blonde lesel >n the high azotemia group 
is shown m Table YI I and Fir 5 In patients Using in uremia an extreme 
hypoehloremia was reached bs the tenth chs if all cases arc a ' ew! j c<f an< 
only one of these sursised after the tenth das This group (urenne dea h) 
not, therefore represented in the column covering tJe clevfUlh to *» | < 

days (Fig 5) Aserige salues for pitieuts wh« lived were olds sfigfin* 
during the period of greatest nitrogen retention Atrahaw «f Jn,lm ‘" a r 
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records showed that the patients with the lowest thloitdt* were thiefh those 
who died before the tenth daj, and heme that the rise in the tenth to fifteenth 
dass occurred largely in those patients who hail hid a reeoim diuresis or 
minimal azotemia 1 

Rc(aUomh\p of lou plasma chtorulc Icieh to intake of loihum chloride 
Since, with the exception of a few cases with frank alkalosis the hvpochloremn 
in practicalls all instances was aceompimcd ty a low carbon dioxide combm 
mg power, the mechanism of this lij pochlorenna w as of considerable interest to 
us Jlost of the patients with a low phsma chloride were extremelj ill ami 
took, practical^ no food bv mouth Hence, their source of salt was almost eu 
tirel> derived from that admtnisteied pircnteralh. Comparison of the amount 
ot p-ireuteral sod mm chloride given to the pitients who presumable liail tli 
most severe renal lesions m the group (those who died in uremia) with the 
corresponding plasma chloride level, shows interesting correlation (Table XH ) 
Of 32 patients who died in uremn 11 had normal chlorides up to the tune 
of death All of these 11 had received considerable parenteral sodium chloride 
in the previous three davs Twent> one patients hail low chlorides under 1OT 
me«j per liter, and of these 21 10 had received no chlorides parenteralh dur 
Mg the previous three dajs and 11 had received on an average much less salt 
Ilian those with normal plvsnia levels It should he emphasized that this anah 
ms includes onh patients who died in uremia and are therefore, those m whom 
the maximum degree of renal impairment could logic-ill} be expected 


Taair Relationship or 1 arcs iek.il Sodium Chloride Admimstt »tios to 

Plasma Chloride 


(1} In 12 patients who died in uremia and (b) In 19 patients who reiotereJ (tlis g tau P 
mlicatel l>v italics I 
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JeUrmmlti^Tlnly for ( roup u> one to two la's before i*alh 

! Normal 100 meq or os it low under l«l meq 
patients who receive 1 no NaCl not Included in average 


In the patients with azotemia who suivnetl the relationship of 
salt intake to low plasma chloride as not so clear cut (Table Ait ) e °* 

pat.eut, as a „hole uere uot so ,11 ami rrobtbl, ,h„r ahlon.Ie .make b, 
mouth was more near!) ada,„a!e therefore ,l„ |um nter.il sail :««"«l h « < 
as accurate a measure of cl.lomle .nt.kc as panaots oka b.a.l »»' 

It cue consults the intl'i «lul records of patient' **> .Metope, I “ rt » J . 
fa, lure a,«I Jet summed (see also the »„ Kec.sers Dmres,,). « """ 
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appear that hy poihlorenna is part of the chemical picture m most such cases 
(for example, Cases 60 27, 125)* but tint it is to a large degree associated with 
the sodium chloride intake This relationship to intake is also brought out in 
conjunction with the discussion of sodium (see discussion to follow and Fig 6) 
Seieral exceptions to these generalizations were cudent in individual 
cases With apparently adequate salt intake the chloride may be low, even in 
cases where there was no denionstnble loss of chloride through Wangensteen 
drainage or vomiting In one ease with azotemia ind all the other clinical fen 
lures common to the syndrome of severe renal failure the plasma chlorides 
We abnormally high (Case 1*33) * although here the salt intake had been e\ 
cessue (Fig 7) 



It is, possible that the hv poi.hloreiu.ux might be due m pact to a simple dilu 
•oil of the ehlonde ion for pi >cti<al)} all ot those patients had an increased 
aswa volume (See discussion on Plasm i "Volume to follow) No such eon 
aection however is apparent in fable X\ ninth shows plasma volume and 
asnu chloride determinations done simultaneous] \ in 18 patients who died 
111 ureima 


No correlation between degree of initial slioik and plasma chloride level 
could be demonstrated 

('hloruic excretion Total urinary chloride excretion was measured in 
' e patww ' s "with reml failure (Cases 104 107 10s nj 1*tt) > Three of these 




1008 


SCBGFR\ 


also had se\ ere alWalosis and are discussed in detail elsew here 1 4 These three 
all had extreme!} low chloride excretion The remaining 2 both had reeoierj 
diuresis Chloride excretion in one (Case 10-1) was essentiallj normal, but in 
this instance determinations were begun after he hail actual!} moiered The 
other (Case 133)* is discussed m detail in the section on recoiers diuresis In 
brief, he had hj perchloremia, but a high “threshold'’ for, chloride excretion 
(Fig 7). 

Chloride concentration of single specimens of urine was measured in 18 
patients who died in uremia In nine determinations on 8 patients with normal 
plasma chlorides (100 meq or oier), the aierajre urine chloride concentration 
was 124 4 ± 602 mg per cent In 21 determinations on 10 patients with low 
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TABLE \\ PLASMA CHU1R1DF COMFVTF ATIONS AND I'HSJU \ OLLMFS IS lIGHTEEV 
PATIENTS \\llO PlFD IV URFMIV 


CASE DATS 

N AMBER 1 FOSTOPER \T1\ 



PLASMA I PLASMA VOLUME 
MUOBIOFS (% INCREASE 

(MFQ PER I1TPR) | 01 DEfTEASF) 

72 43 9 

7n 23 5 

76 01 4 


BLOOD AOLUME 
(% INCREASE 
OR DECREASE) 


21 0 



47 

03 

IIS 


100 

135 

95 


lOo 

136 

26 

98 


6 


3 

3 

5 


SO 9j 1 

82 33 6 

(f> 16 1 

S( 10 7 

90 67 0 

91 17 7 

91 80 2 

92 13 4 

93 o2 ! 

93 60 1 

10„ 61 0 

104 -19 3 

106 41 5 

111 33 9 


37 7 
88 
( 1 


Plasma levels the average was *126 0 ± 41 3 mg per cent, not a significant diff 
ttcnee It is difficult to sn\ how important these single specimens are because 
of the well known fact that the chloride concentration of the urine vanes wide 
b throughout a twentj four hour period The values in these groups of cases 
arc undoubtedlj lower than would be observed in normal individuals 

Prom the data presented it can be concluded that in renal failure of the 
hpc considered here the plasma chlorides tend m most cases to fall ns renal 
KKuflicienej progresses The degree of hypochloremia depends to a large ex 
tent on salt intake Measurements of urinary chloride indicate that the hjpo 
chloremia is not due to excessive excretion of the chloride ion indeed, the 
amount in the urine is below normal No correlation between plasma level and 
"icreased plasma volume could be demonstrated, and therefore the low levels, 
as far as could be determined from our data were not due to simple dilution 
In addition to inadequate salt intake there must be other factors that 
contribute toward hypochloremia such ns a derangement of the chloride 
emulating mechanism which causes a shift of chloride ions from the mtravas 
cular bed to other extracellular oi intracellular reservoirs The fact tint in 
sc patients we demonstrated an abnormally large plasma volume would sup 
.° r Mlc h a hypothesis, although as stated previouslv no correlation of plasma 
oride level with plasma volume pci sc could be demonstrated 
Plasma phosphate The variations in phosphorus have been discussed under 
0 er heading in more detail (see the section on nitrogenous waste products) 
c phosphites arc mentioned lieie again onlv to indicate tlieir relation to 
nci d base balance llcferencc to Fig 1 ami Table VII shows that when 
to tv' Cret ^ ,n * ern,s °f equivalence the plasma phosphates even when elevated 
Unui " ,c * nor »>al or over make up i small proportion of the total anion col 
* hej account for onlv a portion of the carbon dioxide displaced 

111 tlj ese cases 
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also had severe alkalosis and are discussed in detail elsewhere 1 * These three 
all had extreme!} low chloride excretion The remaining 2 both had recover} 
diuresis Chloride excretion in one (Case 304) was essential)* normal, but m 
this instance determinations were begun after he had actual)} recovered The 
other (Case 133)* is discussed in detail in the section on recover} diuresis In 
brief, he had fa> perehlorania, but a high * threshold” for chloride excretion 
(Fie 7) 

Chloride concentration of single specimens of urine was measured in IS 
patients vrho died in uremia In nine determinations on 8 patients with normal 
plasma chlorides (100 meq or over), the average urine chloride concentration 
was 424 4 ± 602 mg per cent In 21 determinations on 10 patients with low 
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The came of the acidosis in these cases was puzzling If it were due to 
loss of total base one would expect a lower carbon dioxide combining power 
in the low sodium group if due to substitution of chloride foi carbon dioxide 
the plasma chlorides should be high As mentioned prc\ lously phosphates are 
not sufficiently elevated to iccount for the change entirely m terms of base 
equivalence Proteins remain constant and essentially normal Sulfates and 
organic acids were not measured these two components may account for some 
of the discrepancies ev ident in our data 

Magnesium As with sodium there were too few determinations for statis 
tical treatment Fourteen determinations done between the second and tenth 
postoperative da\s in 13 cases (two determinations in the same patient on diff 
rrent days are included) averaged 23 + 01 ineq per liter The nonprotein 
nitrogens done simultaneously averaged 164 + 22 If these few determinations 
were significant there was no evidence of abnormalities of magnesium metabo 
hsm m this t> pe of renal insufficiency 

Potassium Unfortunately only a few determinations were made these 
are listed in the individual case records (Cases 78 80 107 112 133 135 138) 1 
In five of these values were above normal (6 2 to 9 8 mc<j per liter) 

Calcium See the discussion on phosphorus under nonprotem nitrogen 
and phosphorus changes 


Plasma and Blood I ohime 

Plasma volume was determined in 23 patients at a time when they hul 
Post traumatic renal insufficiency The results were striking and of practical 
importance for they indicated that increase m plasma volume is a part of the 
abnormal physiologic picture 

Referring first to Tables \\ II and XXII it is evident that m 19 fatal 
oases and in these fatal cases plus 4 with lecovery diuresis the average plasma 
'olunie was increased significantly for the entire group +416 + 6 6 m fatal 
cases and +43 3 + 5 7 in all 23 cases Average increases for those who received 
more than one liter of fluid intravenously daily (Group A) were much greater 
Rian for the 4 who received less than one liter daily (Group B Table XVII) 
Analysis of Tables XVIII and \I\ from which the averages in Table WII 
flere computed shows tlat no patients in Group V and only one patient in 
I’roup B had normal or subnormal plasma volumes In tins one patient (Case 


AB, *[ XMI Plasma \oiime is Nisetefn Patients With Fatvl ANiria am> Ourutit 
lipires Fjpr<<wpii as j er (ent of Cal ulated Normal Uncnrreetel I la«n a Volume 


ALL CASES 1 

-- G9) 

(15 caws) j 

<* 

case") 

I'LASMa 
Volume | 

. (AT ) 

1 OPETATIOV 1 
<*') 

INCREASE IV 1 

! VOLUME 

(AT) 

PFT ATIOS 
(AV ) 

Increase iv | 

VOLUME | 

(AT ) 

PATS AFTER 
OPERATION 
(AY) 


l 4S + 04 

4( 1+ t G 

1 4S*05 

1 1" . 

48 


*nl rSlST. 4. r ‘»l nts ho received n ore than one liter of flu d (average) Intravenous colloid 
crvstallold per das 
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Plasma Proteins Plasma proteins have teen converted 3n to nilliMmr 
alents m Fig 1 and table VII Inspection of these value, shows a remark 
able constants with sen small standard errors of the mean Although the 
proteins represent a significant proportion of the total anions present, their lm 
portanoe in terms of change in acid base balance is negligible 
Cations — 

Sodium The number of sodium tuiahses was small m comparison with 
those of anions Its grouping all determinations done m the patients with 
arotemia between the second and tenth pn«toporati\ e da\s (or days after 
trauma), however some interesting relationships emerged (Table XVI and 
Fig 6) 


Tsbie \\ I Ktunosuiir or Rerih ^oniiit Pussu Chloride, and OAreos IJiotinr com 
bim\o I o\vTp to PtiTtnlrrol mmim \\p C kiopide Intake is tzoreiiM 



| di£Mir ism ( st rt) res utck) 

/ AVEPACE intake PtriNr 4 PA\S 
prtviors' (TOTAL VfQ ) 


Mount 

(SEBCjr) 

CIILORIBE 

(PLASMA) 

1 CARBON 
OltlXlDt 
(plasma) 

I EITPA 

[ RODIVM 1 

TOTAL 

SODII.lt 

cmflcipr 

bodium under 
140 

<19 ea«es) j 

Uot»tl2 

so 4 i d u 

| 22 9 ±1.8 1 


3oj t ba 

1st £.14 

bod lmn o\fr ' 
140 

(14 ca«es) j 

14o J*la 

lla 3 * 2 7 

25012 1 

1 *«, 

! 90o£117 

1 541 S 9- 

Vll ca«cs j 

(«) 1 

: 1176 * 1 . 

. 


22 !> * 1 3 

_•! *-9 

alii £ 7 S 

339 ±"l 


•Calculat'd from ppr ernt of pod m or chlun 1' pttsmt In sodium ntrato, soda 6le»r 
bonate or sodium chloride 


The thirty two determinations were done m 26 patients In (oar ia 
stances two determinations m the same patient on different dais arc included 
and m one instance three determinations on different davs Twentv four o! 
the determinations were in patients dying m uremia tno were m cases where 
uremia was contributory to death and one was in a case where uremia was 
coincident with death Fne determinations were done in patients who sur 
uved -1 of whom had marked renal insuffleiencs The tabic represents then a 
good sample of values for the electro)' fes listed in post traumatic renal infant 
tienev Nine of the 14 with normal sodium died m uremia 3 lived hut had 
marked renal (a tin re, am) 1 had ooh s)t?M wnJ failure Sixteen of the I s 
with low sodium died in uremia 2 survned but had marked lenal failure 

Several important facts seem e\ ideut from these data (I t Seram sodium 
and plasma chloride concentrations are shiettv dependent on intake of t esc 
ions regardless of the seventy of the renal insufficiency present (2) The an 
dosis as reflected In the low t-arbon dioxide combining power is e^uallj 
in either group, regardless of He sodium or ihlnr.de lerel 13) The 
L the «« ... taft groups there u« u„ c.tate. that the 
dinm and chloride concentrations in the plasma affected the c arse 
disease 
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Table XX gi\cs similar data an the 4 patents w ho had mud insufficient 
and subsequent reemery diuresis Tig 8 relates the plasma y Glume increase 
m 3 of them to nitrogen retention (Cases fiO 133, 1 18) 1 Plasma lolnme in 
creased and then decreased as ieeo\er\ diuresis proceeded and nitrogen waste 
products were excreted The fourth (Case 1 10) 1 was seen foi the first time 
after diuresis had begun although he still had maihed renal failure Ills 
plasma lolume also was nit leased 



Table XXI represents farther a rial \ sis of all 23 cases Twenty tno had 
ncreised plasma soluines Eighteen of these 22 recened an ayerage oi more 
nn one liter of crystalloid or colloid parenteralh d ul\ In 10 of tlie 22, 
ostixa ’.tjWrac was determined more than once and in 8 of these 10 plasm i 
(hi 1UC ,ncrea ‘' ct ^ with increasing mill failuie In 5 cases with recoierj 
’Uresis included with these 8 plasma y olume then shiunh ns renal function 
m Proycd (l'ig 8, Table XX) Of the 2 whose plasma \olmne did not increase 
^ failure progressed one (Case G ( > Table 18) was in Group A whose 
e ^ a ge fluid intal e y\ is high Ills plasma y olume was increased 4 21 per cent 
118 ^* e s ’ ec0!1 ^ ar, d mntli dais aftei cnishmg injurs The other (Case 

phis XIX) was in Group II those with icstmted fluid intake His 

Ina v °hime actually diminished although lie sulisequenth died in uremia 
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136) there is some reason to question whtthei deficient circulating hlood v.hirm. 
s\as adequately replaced, and henre whether he e\er realh rccoscred from 
sfiocfe during the four ilajs lie sunned after wound mg 


Tvrlb X\ III I*i \swa ANb Blood Volimfs i\ Fvtu, Post TRAurvnc Re\ai I\si ffu-ifscy 
- Group A, P-itienta Who Beeeivnl One Liter or Jlore of lntr-treno is Fluid* 
(Crv«iaTloiJ or Colloil) Du!\ 
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the absence of a dilution phenomenon is not evident from our data One can 
only postulate that m such cases plasma protein was bein'? mobilized from 
protein sources elsewhere in the body The hematocrit in the 8 patients in 
whom plasma volume increased (as shown by serial determinations) rose m 1 
(who received blood between measurements), was unchanged m 3 (2 of whom 
weened hlood between measurements) and fell in 4 (one of whom received 
blood between measurements) Although the total blood volumes were also 
increased, the increments clearly were a reflection of the increase in the plasma 
volume, and because of the low hematocrits in most cases were not as strikingly 
increased as tlic plasma volume 

These data indicate, then that m this type of renal failure total circulating 
plasma volume is uniformlv increased This must be due hugely to the in 
ability of the kidneys to excrete adequate water However because the plasma 
protein concentration did not usually diminish as plasma volume increased, it 
va evident that the sole explanation is not siraplv that bvdreima exists Unex 
plained extrarenal factors interfering with maintenance nf a normal extra 
cellular fluid volume seem also to be present The practical importance of these 
observations is self evident Administration of excessive quantities of fluids to 
these patients who already have increased extracellular fluid volume can prob 
ably do nothing toward stimulating the kidnevs to excrete it can cause fatal 
pulmonary edema 

Changes tn the Urine 

Specific Gravity — One of the most striking and constant alterations in this 
syndrome is seen here Within one or two days postoperatively the patients 
who developed renal failure almost without exception lost the pow er to make a 
concentrated urine regardless of the amount they were excreting (Fig 9, Table 
XXIII) The averages listed in the table and those used in the figure were cal 
culated from the specific gravities observed in routine specimens usually the 
first morning specimens They do not then represent true concentration tests, 
but there are several factors which indicate that the values observed in most 
cases are those of practically maximum concentrating ability (1) Concentra 
tion tests were done later on patients who recovered when it was deemed safe 
to do so In these, even after the retained nitrogenous products had been 
cleared and urinary output had returned to normal specific gravity remained 
fived and low for considerable periods of time (2) Many of the specimens 
"ere taken when the urinary output was verv low and lienee when the kidnevs 
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table V\ nuou .van Buxm \tuwi JX Cases op Post traumatic Uexal 
insufficiency With Subsequent becoyeby Drcatsis 


PLASMA 

FLASMA pEO HE MAT BLOOD IXTBA 
VOLUME TE1NS OCEIT VOLUME VENOUS 



t SI nee Tvoundlng 

A possible explanation for the Ion plasma volume in the one case without in 
crease in plasma volume (Case 136 Table XIX) has been mentioned previous!} 
The relationships of plasma volume to plasma protein concentration hemal 
oent, and total blood volume are evident in Tables XVIII, XIX, and XX 
There arc considerable individual variations but in general it can be stated 



that an expected decrease in plasma protein concentration as plasma volume 
increased was not Usuallv demonstrated Thus of the 8 patients in whom 
plasma volume was known to increase then* were no significant changes m 
plasma protein concentration mo (3 of whom received blood between meisittc 
meats), there was an increase in 1 and a decrease in ontv 2 Explanation or 

i\ Twenty thpee patients With Ben 'l rssi wto'c-t 


TVBLE XXII PLASMA V OLUME 
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PCCOV EttV DILRr'tlb 

The reasons for choosing irlntr u 1 I 3 the fi„uie oi 60 1 i D pel cent of plasma 
nouprotem nitrogen ns 111 index of rcnnl insufficiency in this senes of cases 
ba\e been discussed Of the 73 patients included m out high azotemia group 
23 sunned (32 per cent) These 2 1 m ij le iurtl ei subdivided according to 
the degree of renal impairment tlnv exhibited Twelve had apparently onlv 
minimal interference with renal function with <1 rapid return to noriml aftei 
transient nitrogen letcntion \\ e were unable to 1 How one patient with t 
nonprotem nitrogen greiter thin 6 a and so do not knew whit degree of renal 
insufficiency lie ultimateh developed Ten liul moie severe and marl ed ab 
normalities and conformed with the sv n lr me we have design ited as recovery 
diuresis The characteristic features of this svndronie are the presence of ( 1 ) 
a nohprotem nitrogen level gieater thm 100 mg pci cent ( 2 ) oliguria or 
anuria followed by a substantial diuresis resulting 111 clearing of nitrogenous 
waste products and return to normal of the electrotv te pattern (3) impaired 
ability to concentrate the urine and (4) hv pertensn n (svstohe blood pressure 
above 135 nmi of mercury diastolic alicvc J01 Each of the 10 patients in 
eluded showed at least three of these characteristics and most of them slowed 
ill four One patient (No 44V vvis observed during a period when we were 
unable adequately to examine Ins Wool and urine clinically )e ole illy con 
formed with the char icteristus of the svndronie 

This small group of cases is of great intei est and practical importance 
One would like to know wheieas the 111 joiitv died wly this group recovered 
an l whetler m then course ti treatment tlieic aie am clues which might lead 
to n *ore effe tive trcitment than lias been found to date A detailed descrip 
bon of one or tvv » ot them and tl c icsults of sear li in the gioup as 1 whole 
facts pertinent to then clinical anl pin sic lo„ie pictures will be presented 
Comp| e te 1 eeords ire 1 resented elsewhere ( t ises 2c 10 43 44 GO 104 12 > 

1 138 150) 1 

Chin tl Fiat in a 

The degree of mitt ll slo I was ess nti dlv the sime as for the entile group 
that developed renal insufli ici v llree 1 *1 seveie shoe) 5 mode rite 1 
s * l ftlit and 1 no sho 1 As 111 other eises it is quite possible tint previous 
s t °d max have existed m all 10 but so far as we could determine 2 rises ha 1 
f° le olassifed as laving slight shock md 11 > shock respe-tnelv 

Five of these 10 pitients hid multiple major wounds There were G periph 
wonnls with frutun 4 thorn ie 4 mtri ibdnmtnal and 1 tlioraco 
n b lominal There were no wounds of the liver or kidnev In one case there 
"as contusion of the bladder 

The time of onset of clignrn 111 relation to wounding and operation and 
dm at ion of suppressi 11 of urnnrv outjut are of interest Unfortu 
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wre theoretical!} concentrating mine to the maximum of their .ibilitj (3) 
In main of the patients, paiticnlath those who died in nttmi fluid) wire 
sdiaiplj restnctetl usualh jo about one liter a day — further reason for axsuin 
mgr that the at erase urine specimen would be uwemiviterl it the Udne is crew 
eapaWe ot making »t so, although th\\ Ust argument nu\ he rernlem) untenable 
h.t the fact that plasma tolumr was probablj increased m most such cases (4) 
TVentj four hour urine &i«eimens were collected in 5 patients who de\ eloped 
renal failure in these the specific gr.mtj of the total specimens showed the 
same trend, e\oii though plasma non protein nitrogen was using and, in 3 eases, 
total output of «vm» was dinnnishuig 



Sjtnbott r*pm«"« hWi 1m •"> 'i wni ir«icot«< by «i»o*i 


lip 9 — L rim "p“ciflr EnMI) in latent' With azotemia an 1 nliguru or anuria 


These data indicate that in this svndiome one ot the ciriiest dcniWictits 
of the hidnes to appear and probable one of the last to disippeat where re 
cosen takes place is the abilits to concentrate the iinne 

Hydrogen mn CoHrcnfrntion —The temlenej of tht aenhtj of *hc t» ,||C 1,1 
decrease as metabolic acidosis and renal failure prwgiess has 
i,Tab{c SHI, Fig Prom our meager data on measurement of tutttab e 
aciditj and ammonia of the urine 1 »t seems probable tint the mechutwm of this 
failure to make a 'erj arid urine is due to a decease in titratsWe am 

thus is similar to that seen in roost tspes of renal failure Inab»lit> of t e 

taw also smib 10 lie » feature of the evu.trome/ ami #»» >• a™' 1 
situation oeeasiouallj sera m other tipes of lutaer d~«- 
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sigmficantlj elevated with sjstolit levels innging from 150 to 170 nun of inei 
cur), and diastolic from 90 to 110 Likewise as diuresis progressed and non 
protein nitrogen fell, tlie blood pressures returned to normal One patient was 
evacuated to the rear before hypertension had subsided and we were unable to 
obtain subsequent blood pressure determinations 

Two patients (Cases 44 and 150) 1 had gemralized convulsions on the 
eighth or ninth postoperative days In one, the convulsions luinished the fiist 
due to the attending medical offiieis that icnal failure was piesent In one of 
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Mtelj the daj to tlaj records were not as accurate as one would lie Mam „f 
, t 11 "'”' 5 "«« aecn m field hospitals during penod, of great tu.luan ac 

tint; When tl le press of noil, made it estremel) difficult to mate sucl, oWa 
turns ire had no reeoril of urronn ontrut before the first poaonentiie dai 
in anj of these lases Fight of the ten patients were known to haie hid at 
least one das of oliguria or aimrta between the first and fifth jrotoneratite 
dajs Eecords of urinary output irere not kept for 2 patients at the time tliei 
probably had oliguria but questioning of ward personnel and the patients 
suggested l cry strong)} that the} too were oliguric during this penod The 
duration of oliguria ranged from one to four dais then followed a period of 
graduallj increasing output of urine reselling m some ea>sps : > to 6 h daiJj- 
The jumproteui nitrogen did not as a mle begin to dec re is? until several Javs 
after beginning of diuresis 



Because of the increase in plasms volume during the arotenuc period one 
would expect that totil output would exceed uttaW during ti e diuresis period 
This was clearlj so in one case (Case 60)' discussed title (see Fig 10) and in 
one other (Case Io0) ‘ In the remaining 6 cases it was impossible to demon 
strata this fact from the mailable figures for the records Left gate onh .n 
approximate estimate of total water balance ,„d did no! account for water (os! 
by perspiration, respiration or with slools Since plasm, solnme r.f. roedj_e 
normal and the edema subsided as diuresis progressed it is toeal toes, in 
that total output does exceed .Mat. until equilibrium „ again eslabhs hed 

All patients bad Hypertension by onr definition In general the »”* 
pressfee wXhcst aMhe time of „,os, .mere nitrogen retention a«l - 
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significantly elevated with sj-stolfe le\cK ranging irvm loO to 170 mni of mei 
cun, and diastolic from 90 to 110 Likewise ns diuresis progressed and non 
protein nitrogen fell, the blood pressures returned to normal One patient was 
evacuated to tlie rear before Ji\ pertension bad subsided and we were unable to 
obtain subsequent blood pressure detetuunatums 

Two patients (Cases 14 and 150) 1 bad generalized com ulsions on the 
eighth or ninth postoperatne d<n s In one the com ulsions furnished the first 
due to the attending medic il oflkeis that ienal failure was present In one of 
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the same two, there was a small retinal hemonhage m the fundus of one eye 
Eje grounds examined in 3 other cases were normal In 4 cases there was 
clinical edema 

hiood C/iennsfri/ 

The abnormal chemical pattern m this selected „rouj> of cases was essen 
tiallj similar to that mentioned in the preceding seition Figs 10 and 11 (Case 
GO) 1 represent the course of one man and show the essential features seen in 
most cases This patient who had had a period of sesere mitnl shock ms 
oliguric for one day Rena] function as measured bj phenohultonphUialem 
excretion and the urine concentration test was extremely reduced by the first 
post operatise das and a gradual increase of urmarr output followed In spite 
of diuresis however, the nonprotem nitrogen continued to rise for the first 
seren dai s — apparenth because with a fixed specific grivity of the urine tj e 
kidneys were unable to clear excess nitrogen until urine solume became great 
Blood pressure rose and fell coincident with (he degree of nitrogen retention 
Flectrolvtes followed the pattern alreadv described but returned to normal as 
renal function unprosed Inability to make and acid urme m the presence of 
mild acidosis was evident When this patient was evacuated on the fifteenth 
postoperattse day renal function was still reduced despite normal eienueal 
findings m the blood * 

The other 8 cases followed essentialls the same pattern The time of max > 
mum nitrogen retention varied 3 cases des eloped the highest nonprotein nitro 
gen between the third and ninth days after trauma and tie remaining fout 
between the tenth and thirteenth days The period of tune required for recos 
cry hence saried from 6 to 2o days As mentioned in the preceding section 
hypocbloremia was not as marked a feature m these patients as in those who 
died m uremia it was present to some degree in 5 patients (plasma chlorides 
under J0O met] per liter) One patient (Case 313) on the other land f<I 
lowing a ver' high intake of sodium chloride developed a marked hyper 
chloremia The relation of plasma chloride serum sodium plasma carbon 
dioxide combining power fluid and sodium chloride intake urinarv output 
and urinarv excretion of chloride in tins same patient are aho shown in Fig 
After nn intake of 9a Gm of sodium chloride duung the six dais previa i- to 
those depicted sodium and chloride retention derelopecl Plasma larbrn box 
ide fell in this instanre probably m part as a result of Inf enhtonmia 
Chloride excretion was relativelv low considering the high pfavma Jevel \s 
the plasma level fell choride excretion decreased to negligible aim unN during 
the last four days even though the amount of chloride m the plasma was sti 
' *hc htperchlnroraia There was 
1 n tor both s ill mn and thl ride 

var hour urine specimens were 

exc 

uni form Iv dilute 

~ PtB * function *tul e* done ten month* liter In the tnlted Scots* mere »orm»! 
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Plasma 1 olurne 

Three of four patients with reeo\ ery diuresis whose plasma solumes weie 
measured had significant plasma volume increase which was greatest at the time 
of maximum nitrogen retention and decreased as diuresis proceeded They are 
discussed in a presious section on plasma \olume and the courses of 3 are de 
picted m Pig 8 The fourth had normal blood i olumc when studied this was 
after diuresis had started although he still had marked renal insufficiency 

Urme Specific Grant y 

Five patients following administration of pitmtnn were unable to con 
centrate urine abose 1015 as long as they were followed (in one case up to 
forty nine days postoperatis ely ) One patient with aery transient nitrogen 
retention could concentrate to 1 0°0 In the thirteenth day Concentration tests 
Rere not done in the other four but seseral specimens m 3 cases were uniformly 
dilute In one case (Case 30) 1 two routine specimens taken at the time of 
maximum nitrogen retention were 1019 and 1023 

Penal Clearances and Phcnolsulfonphthalcm Excretion 

The lesults of tests f< i renal clearances and phenolsulfonphthdleiii excie 
tiou in patients with recosery diuresis are discussed in detail elsewhere’ 
Ilnefly m 3 patients in whom clearance measurements were made all func 
tional components of the kidney were diminished when first obsersed hut gradu 
ally returned toward normal o\er a period of seseral d ns or weeks Similar 
cudence of functional impairment mid subsequent improsement w is seen m 
tline patients in whom pheimlsultonphthalcm excretory capacits tests were 

made 

TREATMENT OF I OST TR SUMATIC RENAL INSUFFICIENCY 
Introduction 

It should be stated at once that treatment of tins s\ndrome once it has 
deseloped proses disappointing The cause of renal failure is discussed else 
where Tvidence has been i resented here tint shock is one fictor imp >rtant 
in the etioli gs once the patient becomes asailable for treatment it can Usu 
a hy be corrected fairly npnlls Prnnars treatment should therefore he di 
rected to the well known pi maple if prompt and idequate resuscitation of 
e\ery man in shod 

Our experience and recommend itions m the man i„einent of patients with 
1 ost traumatic renal insufficiency the theripeutic errors to he aumled and 
the questionable use of certain dints and procedures to stimulate renal func 
tion will he presented 

Fla id Intale 

Earh in the Italian e imp ugn fatal cases of post traumatic renal insuffi 
ciencs began to appear Theraps ilmost umsersalls consisted of ultras enous 
ndministration of large amounts of sanoiis crsstalloids I’ractiealls esei^ 
nosvn diuretic ss is emplos cil in sonic cases In addition attempts were often 
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made to lender the mine alkaline In administering large quantifies of avail 
able base by month or intravenously In the absence of adequate urinary out 
put the renal insufficient} s «k» became complicated In eardiac failure result 
in K from airload of the circulation The majority of patients died rather 
prompth of pulmonary edema before thev could die in uremia or (as might 
have been the ease m a few) before thev could re-nn adequate renal function 

Early in our studs it was found that the m ijoritv of patients with post 
traumatic renal insufficient had increased plas ma solume and that if more 
fluids were added especially those containing sodium water retention became 
eaen more set ere Thus the frequents of pulmonarj cleina and cardiac fail 
nre is not surprising 

The therapeutic implication of such phvsioln„ic abnormality is cleqr Pa 
dents with this tvpe of renal insufficiency already hay e too much extracellular 
fluid and too large a plasma volume The ibnonmhtv must chiefly he in the 
Kidneys, which arc not able to excrete this surplus water Treatment should 
therefore include measures which might en mr3„e the hulneii to er irtte more 
urine hut avoid any measures which vvoull further increase plasma volume 
and secondarily cause cardiac embarrassment 

As described prei loiisly the critical period iu most of these cases ap 
peared to be the first ten days Evidence has been presented that renal func 
tion did begin to improve spontaneously about the tenth day m some patients 
c\en though they suhsc juentK died in uremia The importance of ayoidmg 
an ear)) fit’ll outcome as the result of too enthusiastic fluid administration 


cannot be overemphasized Lnfortunatelv most patients later died in uremia 
regardless of treatment The judicious administration of fluids at least allowed 
them an opportunity to reooyer renal function spontaneously 

We felt that the total daily fluid intake of the average patient with Oliguria 
or anuna should not exceed 500 to 1000 c c Where pxtrarenai yyatcr losses are 
great howeyer this alloyvance should be increased If urinary output m 
creases to more than one liter daily fluid intake should roiighh parallel nn 


naiy output until retained mtro c en is cleared Oral fluids where possible are 
preferable to parenteral fluids in order to ay old sudden augmentation of the 
hydremia What parenteral fluids are used should be administered slowli 
careful observation for signs of pulmonary edema during infusion » clearlv 
a necessity Because of the water retiming property of the cation m sodium 
chloride we suggested that the bulk of administered parenteral fluid le 5 or 
W per cent glucose in distilled water It now appears that by so doing salt 
deprivation occurred in some cases the outcome in those with brpocWoreniia 
however was not different from thit in the gioup with normal chloride 

In patients where this regimen of fluid restriction eras foJJonel the inci 
dence of pulmonary edema was in our considered judgment m * ter, *“' 
sened in tbc.se who subsequently died primarily of renal failure ' 1 * 
recovered might hare died of heart failure had thev been given 


fluid comparable to earlier usage 
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Procedtnes and Drugs Lied to Stimulate Kidney Function 
Our experience uncov ered it inav be leiterateil no positive measures 
capable of surely re establishing kidney function — once renal insufficiency has 
developed The aim should be to av oid measures that might be harmful before 
the kidneys begin spontaneously to clear retained waste products Renal 
stimulating measures that have been tried will be described briefly here 

Hypertonic Solutions — 1 The advisability of giving parenteral hypertonic 
solutions in this syndrome is highly debatable T1 ey evert (at least in the 
presence of normal renal function) a diuretic effect by (1) increasing extra 
cellular reservoirs and (2) limiting tubular rc ibsorption of water due to the 
osmotic effect of increased concentration of solute in the distal tubules In 
creasing extracellular reservoirs is undesirable since circulating phsnn \oI 
Ume already is abnormalh increased Limiting the tubular reabsorption may 
he beneficent if operative in the damaged kidney 

Hypertonic saline solution except m absolute amounts of salt necessary 
to maintain normal levels of sodium and chloride is contraindicated for ex 
cessne sodium would have a prolonged and undesirable effect on extracellular 
fluid volume It was use l (10 per cent solution of sodium chloride) in only 
one of our cases 

'When parenteral fluids were given hypertonic glucose or 5 per cent glucose 
in normal saline solution was used m most of the cases we observed The 
osmotic effect on extracellular fluid volume by solutions rendered hypertonic 
h> sugar must be transient lasting onlv until the glucose is metabolized This 
type of solution also serves a nutritive function in these patients who as a mle 
are eating poorly or not at all The concentration of hypertonic glucose em 
Ployed in our cases varied from 10 to oO i>er cent the former being the most 

frequent 

There was little evidence however that the extensive use of these forms 
°f hypertonic solutions had any effects upon urinary output Since hvpertonie 
sol itions are ineffective in promoting urinary flow and may dangerously in 
crease blood volume it would appear that the use of isotonic solutions is pref 
erable If hy pertomc solutions are employed glucose is the choice All 
hypertonic solutions are contraindicated in anuria 

Alcohol —Because of the known diuretic effect of alcohol and the sug 
"cstion that ilcol ol nn 0 ht increase renal blood flow a ntlier extensive trial of 
this agent wia ywawvyvtsd. It, was used, «v twevvtv ywUeuVs v.lwj vlwl ywwwavvly 
renal insuffieioncv The usual method of administration was to give it slow 
h intravenously in o per cent solution in total dadv dosage of o0 to 100 eo of 
Do per cent etlivl alcohol or if the pitient could tolerate it to give 120 to 180 
cc of wlnsl v by mouth daily Seven patients received approximately this dose 
for one day only 9 for three to four day s and 4 for fiv e to eight dav s In 
n few cases the use of alcohol was follow* d liv an increase in urinary output 
nspeetion of charts on fluid uital e and output however demonstrated that 
manv patients even those elcarlv dvmg of renal failure produced varving and 
Sometimes significant quantities of urine regardless of the tv pe of therapv em 
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plowed One might be tempted to attribute me leased urman output m a few 
of these t wen tv patients to the alcohol tliev receded Similar increases were 
found in those who reeeiv e<l no alcohol 1 

Two patients with reeoverv diuresis received alcohol in doses comparable 
to those mentioned preuoush, and 8 others with recover) diuresis received none 

The use of llcohol produced no s\ mptoms other than o<casional mild 
cuphona or drowsiness 

1/ercwriaf Diuretics — Alert npurm was given to 1 patients who suhse 
quentlv died of renal failure 2 received 2 cc and the third Ice No diuretic 
effect was demonstrable 

AnnnoplojlUne — Ao demonstrable diuies is resulted from mtiavenous a<l 
ministration of 0 24 to 048 Qm of anuuophvlline to 4 patients who suhse 
■pientlv died of renal failure 

Ihor/janic Ions — The use of phwjlogic stline sjlution has been men 
turned under fluid intake 

Sodium sulfate in isotonic solution (12 jer cent) or livpertomc solution 
(4 2 per tent) was given to two patients m doses of 800 and 1(100 er revpec 
tnelv ISo beneficial or harmful effects were noted Both subsequent h died 


m icnil failure 

A combination of magnesium sulfate and potassium chioude was suggested 
is a means of reducing edema of renal tubular cells and lienee perhaps promot 
nig unnarj flow Alagnesium sulfate was used in 4 cases 3 to 8 C>m dai » 
(as aO per cent) solution intravenouslv and intraniuscularlv ) were given for 
penodv of two to five davs Plasma magnesium levels weie determined m - 
« f these cases— 8 o mg per tent liter 21 Gin of magnesium sulfate m four 
davs m one case anil 4 0 mg per cent after 8 Gm in two davs in the other 
This second patient received also 10 Gm of potassium chloride (0o per oen 
solution intravenouslv ) at about the same time \o increase in c.rmarj output 
was demonstrated in these 4 patients all later died of typical renal failure 

Although no definite sv mptoms of toxieitv were demonstrable «n these pa 
t.ents the use of magnesium m such cases .n the field mac he " 

nn, us, ration of inajmesuim fl,o presence of ,e„al fa, lore 
rise of plasma concentration of this mn The danger of reat - 
outweighs m our opimm am possible beneficial effect of magnesium 

Vo obumod no da, a on p»u*.mm l«.h reoehed ,» t* 
reson eil polos,, no, ,1, lor, do Thu ,o„ W-oorto eecrls too* ' 

and ,» «»r opnnon „ MnnW no, bo !■«.»»£» “ ^ ,n 

to support the contention tbit retained potassium mai pta* 

" r “’“ll'.l,«-Tbo effect of alkal,,, ,n -rounded £!* 

m another report' AlbUio, murll, on” 11 *'«' oreinn 
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tlie only reason for its administi ation is to produce an all aline mine the 
therapeutic value of which is debatable Despite the insolubility of certain 
pigment proteins in aeul urine we oh eived no evidence that tl e use of alkalies 
has am place in the thernpv ot estiblished pest traumatic ren d insufficiency in 
fact their use nnj cuise furtlici harm 

Spinal Inesthaw — lli^h spinal mesthesii was peiformed m two cases 
(Cases 47 and 135) 1 In ncithei was i diuretic effect noted 

Kidney Decapsulation Sympathectomy — kidnev decapsulation and sympa 
thcctomy were performed in one ease ( (’ ise 129)* fiftv four hours after mitnl 
operation during which time he had put out 150 c c of urine The right 1 ul 
net was decapsuhted and a pernrternl si mpathectomy performed Ao effect 
Mas expected none was obtained He died m uremn forty eight houis later 
having excreted 180 cc of urine after this second opciation 

Coriectioiiof lucmia 

In cases where whole blood transfusions were indicated for the correction 
of severe anemia these vveie given Rehtivelv freshlv stoied blood was used 
to avoid possible pigment insult secondary to intravascular 1 ei ioIjsis if aged 
fells Jvo benefit or detriment to tl e alieulv failing 1 Ulnej v\ is observed 

SLMVIAR1 

The changes that be^in to occur m the intemal environment sion aftei 
trauma have been described m a preceding report’ * The consequences of 
these early changes upon the kidney have been lepoited herein A man who 
has undergone severe triuma and the accompaiiv ing shod can he adequately re 
suscitated and successfully opervted upon The latent renal meonipetencv in 
tl is man whose I nlneys were n< nnal pnor to wounding nsnallv does not he 
come manifest until two or three davs after wounding At this time there 
appear signs of failure on the pait of the lidnevs to withstand the initial in 
suit the effects of winch thus tir his hodv has resisted with fair success 

The first clinical sign of impending renal failure in the majoritv of pa 
tients is suppression of urinary output Of 73 patients with high a/otcmia ’ 
(a plasma nonprotein nitrogen level of Gi mg pel cent or higher at some time 
during their course) 27 had anuria (dailv output of 100 ec or less) and 29 
1 1,(1 ohguria (100 to COO ec dulv) 

’Mortality was high Fiitv patients (G9 per cent) of 73 with high 
azotemia died Twenty one (47 per cent! of 45 with oliguria and 30 (91 
per cent) of 33 pvtients with amnia lad i fatal outcome 

Initial shock w is observed in a large proj ortion of our cases (if one ex 
dudes specnl tv pcs of cists such as crush injuries reaction to incompatible 
loo 1 transfusion and sulf itlmz le cr\ stall una) Thus *f per tent < f tl e high 
orotemia ’ group 73 per cent of the oliguria group and 7G per cent of the 
anuria group had mndeiatc or severe initial shod These figures are umlouht 
edlv too low for mam men proliahlv had shock l efore we saw them 
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Death occurred Within the first leu davs after woimdmg m 48 of 51 patients 
(94 per cent) with fatal post traumatic renal insufficiency If the wounded 
rcau can withstand this critical period apparent recover v of renal function 
begins, and lie mn survive E\ idenec of this returning renal function ap 
peared m a few of our patients toward the end of their course though thev 
subsequent 1$ died m uremia The importance of this, fact should be empha 
razed, for therapeutic errors (such as o\erload of circulator! sv stem bv myii 
dicious fluid administration) during tins critical period ma\ cause the fatal 
outcome before natural recovery can begin to take place 

Hypertension (systolic lei el of 115 mm Ilg or over and diastolic level of 
90 mm Hg or over) occurred in 62 per cent of the lush azotemia” group anl 
in 79 per cent of the uremia fatalities within this group Alain of the pa 
tients who did not deielop blood pressure elevation died within four dais offer 
wounding Dad thev sunned longer, probablv thev too would base developed 
hypertension 

The important biochemical and phjsio/ogic abnormalities in (he blood 
resulting from post traumatic renal insuffacienev are uitcogen. and pi osphorus 
retention, acidosis bypochlorenua ami increase in plasma volume Tlese Wood 
and plasma changes reflect rapidly diminishing renal function as indicated In 
inability to concentrate the urine b> frequent failure to make a buhls acid or 
alkaline urine in tbe presence of metabolic acidosis or alkalosis by diminish il 
glomerular filtration and renal blood flow and h\ deircased phenoKulfim 
pbthalem and maximum tubular excretory capacity of para amino luppunc acid 

The levels of plasma nonpiotem mtiogen urea creatinine uric acid and 
phosphorus rose as renal failure progressed during the first ten dais after 
wounding Most of the observations made alter this period were in patients 
who recovered These lei els fell between the tenth and fifteenth davs 

A progressive, fairly severe acidosis was characteristic manifested by fall 
ing plasma carbon dioxide combining power as renal failure progressed A Ms 
of ability to make a highly and urine m most cases suggested that the aeldosw 
could parttally be explained by impairment of the mechanism which produces 
an acid urine There was also good evidence that excretion of sodium in 
the form of sodium bicarbomte was poarh effected in those rases in which 
alkalosis resulted from excessive administration of base 


Hrpocblorenua was severe and progressive if all fatal d«es are con 
side red Correlation of plasma chloride level and sodium chloride intake 
however, demonstrated that the tow chlorides were largely i result of 
adequate salt intake Serum sodium levels showed similar correlation Hien? 
was no difference W mortality between the hv pochioremic ami the norma 
cblonde groups One patient with renal failure had severe and 

chloride retention following a high salt intake A anations m pjjsma iWnrwe 
levels were not entirely accounted for bv intake N* *! * 

of hvdmnia was apparent but »t was suggested that in addition t d ^ 
strated relation to intake some interference with water and sodn 


equilibrium was present 
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Hiosphates m lei ins of and equivalent e contributed toward but did 
not entirety account for the acidosis Plasma proteins it converted to milli 
equivalents were normal and constant bullates and orgmu. acids were not 
measured but possibty could account for discrepancies in our anion determi 
nations 

Cation determinations were tew It has alrcadj been stated that sodium 
leiels were correlated with salt intake Magnesium was not signihcantlj 
elevated in most cases Potassium was determined m too few cases for con 
elusions Calcium in the few cases where determined showed a reciprocal 
relationship to rising phosphorus le\ els 

Total plasma volume was significant!.) elevated m 22 of 23 patients with 
post traumatic insufficient) Nineteen ot thcae 23 died Three patients with 
severe renal lailure but with recovei} diuresis had plasma volume mu eases 
which reached a maximum at the time of greatest nitrogen retention nid 
decreased after diuresis The degree of plasma volume increase was dearly 
related to fluid lutal e The water retention appeared to be largely a result 
of administration of more flmd than the impaired knlnejs could excrete 
Comparison of plasma volume to total blood volume indicated that it was 
tiie plasma which was increased rather than all elements ot the blood The 
erpeoted dilution of plasma proteins was not demonstrated m most eases 
The practical importance ot this phjsiologic abnoniialit) has been mentioned 

Abiht) to concentrate the urine diminished rapidly as the sjmlrome 
progressed and specific giavit) became fixe l m all patients with anv maikcd 
degree ot renal failure In patients who iceovered it was the last function 
°f tie kidne) that we measured which returned to normal Since urine con 
filtration piobabty takes pi ice lower d wu the nephron than cbes excretion 
°f mannitol, para amino lnppuric iud or phenolsulfonphthalcin the lag m 
recover} of water reabsorptive capicitv ma> point to greater rehtno fnne 
honal impairment of the lower nephron 

Ten of the 73 patients with high azotemia exhibited all the features 
*>f smere renal failure but thev subsequent!) devciuprd a diuresis and re 
covered Tins fact reemphasizes the imj ortance of avoid in,, eirl) fital tl era 
peutic errors thcreb) affording the kidnei s in opportunity for spontaneous 
recover) 


Therapy of post tr iuiu itic rend insuftuencj is clucfl} one of prevention 
earl} and adequate resuscitation of all patients suffering from shock Once 
r e«al failure develops the uvoiduice of the therapeutic error of administer 
jug (oo much fluid and hence aceentuatm 0 an alreadv increased plasma volume 
comes of prime import ince T}pt*s and vmounts of fluids to be adminis 
t«ed during the period wlun renal failure is most severe (usuallv the first 
ten da}s after trauma) have been recommended No success his been met 
''ffh in the use of drugs and procedures directed toward the promotion of 
urine flow or the improvement f knlnev function These unsuccessful incas 
tires included the use of liv pertomc solutions alcohol mercurial and xanthine 
* i Ure tics solutions of various inorganic ions spmat anesthesia and deeipsula 
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tion of a kulnes The essential feature in therapv appears to be that of ti hn„ 
the kulnets anil the organism o\er the critical period until nitunl recoi er\ 
takes place Procedures such as peritoneal lasage which attempt to remote 
waste products hi routes other than the 1 1 Inei s until tl esc organs resume 
their function offer possibilities untried b\ us 
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IV EFFECTS AND USE OP ALKALIES IN TRAUMATIC SHOCK 
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T IIE use of alkalies has been recommended by some as an adjunct to the treat- 
ment of shock for two reasons First, it was proposed as a means of combat- 
ing acidosis known to exist m shock second it was suggested that production 
of alkaline urine might make more soluble abnormal blood or muscle pigments 
and sulfonamides as they were excreted in the urine Evidence will he prcsenlcd 
here that with judicious use of alkalis it is possible to relieve metabolic acidosis, 
hut that m the presence of shock and accompanying decrease in ienal function 
*t n >aj be very difficult and even dangerous to attempt to produce an alkaline 
Urine 


Any patient who receives blood or blood substitutes of necessity gets sodium 
citrate, which is employ cd as anticoagulant when the blood is collected from the 
donor Although the amount vanes slightly, wc have assumed that each unit of 
blood or plasma contains 2 0 Gm of U S P sodium citrate The amount of alkali 
given to a patient who receives scveial liters of blood or plasma is therefore 

considerable 


When additional alkali was given in the cases we observed, 2 per cent soda 
bicarbonate solution was the one usually employed This was prepared liy 
adding the soda bicarbonate to distilled water just as it was removed from the 
autoclave Although some sodium carhonati undonbtedlv resulted from this 
proeodiuc, no untoward reactions were encountered in a large series of patients 
to whom this solution was given intiavcnouslv Sodium eitnte, 4 or 2 5 per 
cent, in sterile ampules was also cmplovcd in a few instances 

The sodium administered m excess of that given as sodium chloride was 
eal< ulatcd from the amount present in sodium citrate or soda bicarbonate Tins 
fvuu. furnished a convenient index of total alkali received, since both citiatc 
mid bicarbonate weie frcquentlv administered 

In Table I the effect of increismg amounts of alkali m relation to thedegrte 
of miltit shock is shown Those pvtients who received between 1 0 and 50 C.m 
of sodium (approximatolv 5 to 20 Gm of sodium citrate or soda bicarbonate) 
still had an acid urine vfter twentv to tluitv hours and showed no remarkable 
Use in plasma carbon dioxide combining power 

Those who rcceiv ed between 5 1 and 10 0 Gni of sodium developed an 
alkalin e urine onlv if thev Ind slight or no initial shock There was a sisnifi 
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Table II Effect of Alkali is a Patient \\ no Ditn or Post trauvj ctic Reval 
Insufficiency (Case 109) i 



(Ism) gll 300 

tint postoperative 4ir 3no 

flay 

^ood postoperative 113 "3 

Tnira postoperative 
day 


cant change m preoperative and postoperative plasma carbon dioside onl\ m 
thote \vho had moderate or severe shock but the urine in these cases remained 
acid 

Inspection of individual patients who received between 10 1 and 200 Gm 
of sodium shows that of six with modeiate or seveie shock, only one was pro 
duemg an alkaline urine twenty to thirty five hours Inter The two patients 
w hh no shock or slight shock both had alkaline urines Plasma carbon dioxide 
rose significantly in five eases of seven in which postoperative carbon dioxide 
determinations were done 

These observations show rather ilearly that m patients with •■cvfrc or mod- 
erate shock, even after administration of large amounts of alkali an alkaline 
Wnne is not Usually produced, although the metabolic acidosis mnv be relieved 

The dangers of producing severe alkalosis in such patients, and a partial 
PipJsOation of their mabilitv to form an alkaline unnC, become apparent m 

Table III Effect of Aikali in a Pvtievt With ‘•fvere Shock, Sibseqlest Nitrucfv 
_ RETENTION, AVI) RFCOvtBV (CASE 115) I 





The first p 3 tJ«Jt {Table II and I ig 1 Case IDS’), »J)o bad severe U»* M 
shock, received 34 Om of sodr bicarbonate and 24 Gm of sodium citrate wd m 
the first tivents four hours after entering the hospital Plasma carbon diou e 
responded to this excess alkali bs npidh rising to 34 m»q per lifer, hut m 
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spito of this relatue alkalosis the uunc did not become alk iline until the second 
roitoperatne daj Plasma eliloridc fell m spite of practical!} no annan 
chloride excretion Coincident with these changes in acid base metabolism, urine 
output teas \erj small, specific gra\it\ of urine fell plasma nonprotein nitrogen 
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rose, wre3 nitrogen eteretion was minimal, and the patient died in uremia on 
tire third postoperative daj 

The second patient (Table III and Fig 2 Case 112') rerened 20 Cm of 
soda bicarbonate and 16 Offi of sodium citrate within sit hour* after entering 
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the hospital m severe shook Blood pH and plasma carbon dioxide combinin'; 
power promptlv me to levels suggesting alkalosis, but the urine was not alkaline 
until nearlr twenty four hours after the administration of alkali Although 
unne output was normal after the first dav, nonprotein nitrogen rose to 67 me 
per cent b\ the second post operative dav when the patient had to V evacuated 
Subsequent followup revelled that nitrogen retention persisted for ten davs, 
the status of the acid base metaliolism could not be followed Plasma chlorides 
likewise fell m this cast* and chloride excretion was verv low 


Table Vs ErrrcT or Xlkau in v Patient Uifft Mod* rate Tmti al Shock, Postoperative 

VlKAU»S|S \ZHTFM11 AM* DEATH (1 ASr lOTu 



The third patient (Table IV and Fig 3 Case 107‘ ) admitted in moderate 
shock, received 3a Om of soda bicarbonate and 2^ Gm of sodium citrate on the 
da' of operation, and 15 Gm more of soda bicarbonate earls on the first 
postoperative dav The resultin'! se\ ere and prolonged alkalosis was evident in 
the high plasma carbon dioxide and blood pH in spite of considerable ammo- 
mum chloride Riven on the fourth and fifth postoperative davs Here al«o there 
was a marked lag m the production of an alkaline unne after metabolic alkalosis 
appeared Bj the fourth postoperative dav although severe alkalosis persisted 
the patient was no longer able to excrete an alkaline urine Plasma chlorides 
to pftenomenufh low levels in this ease ( o<5 meq per liter on the dav before 
death) unnam chloride excretion was practieallv zero throughout the course 
The nonprotein nitrogen rose and he died with renal failure as an important 
eontnbuton factor, in our opinion on the sixth postoperative dav 

The low plasma chlorides m all three of these cases are probablv explained 
on the sane basis as in other cases described elsewhere * 1 and also bv the fact 
<hit m the presence of high plasma carlvon dioxide there has been a compensa 
lorj fall in plasma chloride That this is not the entire explanation is evident 
that \n two cases (.Tables II and III Furs 1 and 2) the pla>r a 
e lon.le continued to fall after plasms carlwn dioxide had also begun to deertav 
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the hospital in se\cro shock Blood pH nml plssnia cir! on dioxide combining 
rower promptlt rose to levels suggesting nlknlosis but the urine mis not nlkihne 
until nearh twentv four hours nftcr the administration of alkali Although 
urine output was normal after the first dn\ nonprotem nitrogen rose to 67 mg 
per eent 1 a the second postoperatnc tin when the patient had to be e\ icuated 
‘'Ubswjuent follow up n \ ealed that nitrogen retention j crsistrd for ten da\s 
the status of the acid Inse metal olism rould not bo followed Plisma chlorides 
likewise fell in this eas and chloride c\cn lion was v cry low 


Table l\ Fritter t» \ikali is a 1 atifst With M pfratf Is tul Shock PosTorrRATn e 
\1K\ SIS \7 *TFMI A AS| IlFVTlI (< VSI 107) 
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The third patient (Table It and Fig 3 Case 107‘) admitted in moderate 
shock received 35 l.m of soda bicarbonate and 28 Gm of sodium citrate on the 
da> of operation and 15 Gm more of soda bicarbonate earl} on the first 
postoperative das The resulting severe and prolonged alkalosis was evident in 
the high plasma carbon dioxide and blood pH in spite of considerable ammo 
mum chloride given on the fourth and fifth postoperatise da}s Here also there 
was i marked lag m the production of an alkaline urine after metabolic alkalosis 
appeared Bv the fourth postopeiatne dav although severe alkalosis persisted 
the patient was no longer able to excrete an alkaline Urine Plasma chlorides 
fell to phenomenalh low levels in this case (.56 mcq per lit** m, tVve diy befoae 
leatii) unnarv chloride excretion was practically zero throughout the course 
The nonprotein nitrogen rose and he died with renal failure as an important 
contributory factor in o ir opinion on the sixth postoperative day 

The low plasma chlorides in all three of these eases are probably explained 
on the sar e 1 asis as in other cases described elsewhere * and also bj the fact 
that m the presence of high plasms carbon dioxide there has been a compensa 
torj fall In itamt cHor.de That tins is not the entire explanation it eiident 
m the fact tint in two cases (Tille* II and III Figs l 0 nd the nl 
.Hondo continued to fall after plasma carl on dioxide had also begun In dec™™ 
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SUlMVRS VM) CONCU^IOSS 

The arguments m favor of the use of alkalies in shock are (1) t<> nhcic 
metabolic acidosis and (2) to produce an alkaline nnne In our exoonenee largo 
amounts of alkali are necessars to relieve acidosis w here severe that is in 
patients with shock If, in addition, enough extra base is given to prtxhue an 
alkaline urine m these same patients the margin of safetv between normal acid 
base equilibrium and an uncompensated alkalosis mas be verj 'mail In tin 
csent tint alkalosis does resnlt it ma> contribute matcnallv toward renal fail 
tire Three instances in which this situation mas have occurred hue been 
presented 

The mechanism of the low alkali tolerance in these patients is probill} 
similar to that oecasionalh e'ident in other tapes of renal lnsufficicncv the 
impaired abditi of the kidnei s to excrete exeev sue amounts of sodium as s/da 
bicarbonate is asso nted with the o\er all decrease m renal function which 
prolahlj exists m all patients suffering from shock and esen for some time 
after shock is relies ed 1 s 

Because evidence that an affcafine urine does present remf complications 
in the tvpe of patient we have studied is so scants and because of the preu 
oust} mentioned dangers inherent in trving to produce an alkaline urine we <1» 
not r< commend giving alkali for the purpose of raising pH of the urine as a 
thenpeutic procedure ^mailer amounts of alkali sufficient to relieve metaholt 
icidosis if judiciomlv emj lo\ cd arc probal Iv advisable Tlie ol liaatorv am >unt 
of alkali giun with 1 lood or 1 loorl snWitutcs will in most instances l e adulate 
foi this purpose 
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Book Reviews 


Diseases of the Chest With Emphasis on X ray Treatment By Fli II Iicub?n Philadelphia, 
1947, It It Saunders Comp&nv 

From the title of the book, ono woul 1 imagine that most of the consideration would 
te of roentgenology This is certainly not so, because, although the roentgenographic 
examination of chest le«ions is emphasised, the consideration of the various disease 
entitles in the chest is taken up from everv standpoint which, of course, makes the book 
more valuable The first two chapters are dt voted to the anatomic consideration of the 
normal roentgenographic findings of the chest and the technique of xiay examination 
The third chapter is an excellent one on respiration in health and disease This 19 con 
cern*d largely with physiulogv of respiration nnl methods of examination, such as vital 
capacity, bronchospiromctrj, and the importance of each of these Another chapter is 
devoted to the svmptonis and j hv'ienl Bn 1 mgs of chest diseases in general, with emphasis 
iipoa the necessity of obtaining a good historv and getting a complete physical exanuna 
fioa 

The various di«ea*e processes affecting the lung are then taken up in detail, giving 
the etiology, clinical findings, and roentgenographic findings ns far as diagnosis is con 
cerued and the treatment An interesting part of the work are the colored illustrations by 
better Although some are liagrainmatic, they arc excellent and demonstrate the points 
'*ry well Following ca<h chapter is an excellent bibliography containing the subject 
material discussed within that chapter Interspersed in the charter are many roentgeno 
grams showing the it ray changes found in the partu ular condition being discussed These 
are reproduced very well 

Tuberculosis is particularly well handled \n entire chapter 19 devoted to the 
epidemiologic considerations of tuberculosis The fact that prncti<n\ly one fourth of the 
Whole hook is devoted to tuberculosis shows the relative importance of this disease and 
the complete manner with which it is considered 

The final section of the look is devoted to principles of surgical treatment, in which 
the surgical Vhernpv of the various conditions are considered somewhat in detail the 
book is excellently done and because of its completeness should he a reference book in 
every library 


Dtandes Problemas de Chnica Qulrufgica Dv Alfredo Velasco S 1 aper I’p 431, with 

33 illustrations Pantiago, Chile, l'14i 1 entral de l’ubhraciones 

lhi 3 South American textbook ot surgerv is a collection of lectures given to students 
by the author and collaborators The work reflects the views and experience of the group 
at the Clinic of Professor Alvaro tovarrubias of Santiago, Chile 

Beginning with a lengthy discour'o on infection in general, it covers a wide variety 
of surgical subjects under thirty 1 ne chapter headings such as acute appendicitis, goiter, 
fractures of the neck of the femur, Buerger s disease or thromboangiitis obliterans, 
oancer uf tl e thyroid etc Over one quarter of tho book is devoted to infection, with the 
tevuJt that many subjects of considerable surgical significance ate not ev en mentioned 
Among the conditions omitted are bieast disease, cancer of the lung and other surgical 
diseases of the lung with the exception of hydatid cyst of the lung surgical affections 
■of the mediastinum, heart, and pericardium, herniation, and preoperative and postoperative 
care Th e various chapters are not in order so that certain subjects, such as orthopedics, 
are dispersed throughout the book The book has an excellent table of contents but lacks 
a subject index Everv s u bje t diwussed is followed by a pertinent summary but no 
references g„ eD 
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The authors hare used a novel approach in that most chapters begin with an i!lus*rt 
tne case of the condition about to he discussed, this deuce enables the stnlent to gra«p 
quickly the problems that arise in the management of such a caw and heightens the 
interest m the subsequent discussion The Work is written m a del ghtfu! conversational 
style ami it aims to teach the student to oWne, think, and reason things out for himself 
The best chapters in the book are those dealing with the thyroil gland and its d" 
ea«es The material is quite up to date and offers a concise renew of the litest ad' antes 
in this field Abont the only inaccurate statement found in this section is that aberrant 
thyroid tissue is of no importance Most surgeons now feel that aberrant thyroid tissues 
especially lateral aberranta, are likely foci of malignAncr 

ThW hook contains a great range of concentrated, worth while information an! «ho»’J 
receive wide use as a textbook in our neighboring SpaDi-di speaking countries where there 
is a dearth of good medical textbooks in Spanish 


Announcement 


Research on Orthopedic Appliances at Mellon Institute 

Vnnouncemeut lias t«cu male bi I lw irl P V e> llein D rector, Mellon In titute, ?itt» 
burgh, Fa, of the e*tabli' in ent there of a comprehensive multiple rewaich fellow top on 
orthopedic apphances by the 6araft tfiffon ‘xxifc -Four latum of Fitt-burgfi. The program 
wait be planned and carried out for the benefit of n ankint through the medical profc« >ot 
Under the guidance of ortbope li*ts ml will tie cooperation of leading orSfamratw®* 
in the field as well as of roanufaiturirs of orthopedic apjlunce* the JelWx*hvp Will conduct 
brood scientific in\ estimation and lexelo men* relitmg to such appliance* particular attrn 
Uuo. will be accorded to problem* of u eel mini ile»igu in proiemcnts in materials of con 
atructioo find metliols of fitting braid on! similar < rtl opedie devices 

John L Voung PU D heads tiie program i Senior fellow V re exnh specialist 10 
metallurgy anj mechanical eogmiering he has been a ti»e on the invertisMotj «liff « 
Veil os Institute "ia<e l*t-S Eugene f Murph' MI M*S Engineer Committee on Vrti 
ficial Liml* National Re*eanli Council Wadungtm D < will serve as Adrt«ory Fellow 
Si veral research a*«i tants will complete tin. initial personnel of tie fellow i ip who-* atviwr 
ou the executive Btaff of tl e In'titute is t e rge U Young distant Director 

The medical ad'i«oiy comn ittee of tie fellow slip w unler the chairmanship of r»ul 
B vtteele MD Profe'-'or an f Ifeal of tie D<-| ailment of Orthopedic K ucgcrt "vioo o 
Medicine University of I ittsburgl The other nemlers of thi* committee «t the inception 

of the work are John \ Ueberlmg M V> hs«> va'e Professor of Ortlmpedi ‘'urgen a 
Part C Tount, MB A*=i=tmt Profeisor of UrthopeV ^urgerj in tie time institution 
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